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HANDLING EXCAVATED MATERIAL AT JEROME PARK the excavation of 
RESERVOIR. theless, a 
describing the important work before 


an artificial basin, there is, never- seribed high-water level of the 
huge amount of material to be taken out understood that the total 
the reservoir will reach its designed capacity of taken out reaches 
ne eing done in creating a reservoir on the site of 1,850,000,000 gallons. - The 
the old Jerome race course, it was shown that the have 


reservoir, it can be 
amount of material to be 
a very high figure; in fact, the 
completed reservoir will estimated excavation at the present writing is a 
a length in a north and south direction of a little little under 7,000,000 cubic yards. The excavated 
site of the reservoir i 1 natural depression in a over a mile, and a greatest width of half a mile, its material, however, occupies considerably more space 
high ridge of land which runs in a general north and area being 229 acres. As the whole of the bottom is than it did in the solid mass, the inerease’ in the 
south direction between the valleys in which are lo being excavated to a uniform depth of 26% feet, and case of excavated rock -being from 80 to 100 per cent. 
cated the New York and Putnam and the Harlem the natural basin itself is filled with some stretches of Hence it follows that the contractors, at the time the 


Railroad Although the site is naturally adapted for high ground which rise considerably above the de- (Continued on page 6.) 
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of the Plow, Showing Mold-Board Forcing Load from the Car. 


Front View Rear View of the Barnhardt Side Plow. 


Unloading at the ‘Dump. Locomotive and Lidgerwood Hoisting Engine for Pulling Plow Cver Train of Fiat Cars. 
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RAILROAD CONNECTIONS WITH MANHATTAN 
ISLAND 


There are two great engineering schemes both 
vitally affecting the interests of Manhattan Island 
which, thanks to one of the greatest railroad com 


panies in this country, appear to be within measurab! 


distance of construction The greater of these is th 
proposed railroad bridge across the North River from 
Hoboken to Twenty-third Street The other scheme 
is the proposed Long Island Railroad tunnel, which | 
to extend beneath the Bast River from the Thirty) 
fourth Street terminal of the Long Island Railroad 
Company to a terminal which will | located con 
venliently to the proposed terminus of the bridge rhe 
construction of a 3,000-foot span, eight-track railroad 
bridge acros the North River with its costly ap 
proaches and terminals, is such a heavy financial u 
dertaking that uo private company would be capable 
of raising the necessary $60,000,000 or more for it 
construction It ha also been realized, especially 
during the last few years, that unle the North River 
Dridge is indorsed by one or more of the great rail 
road companie which have their terminals in New 
Jersey, the chance of it being built are light it 


has recently transpired, however, that at least on 
of the leading officials of the Pennsylvania Railroad 
is a director of the North River Bridge Company, and 


there are evidences that this powerful corporation ha 


now taken hold of the scheme with the intention of 


putting it through 


The proposed tunnel beneath the East River wi 


Long Island Railroad system a 


Manhattan I 


rive the trains of the 


terminal station on land and as th 
Long Island lately passed 
tre! of the Railroad 


that the completion of the 


system has under the con 


Pennsylvania Company, it will 


@ seen bridge and the 
advantageou 
Manhattan 
should be 


has purchased the 


tunnel will place the company in a very 


wition as regards terminal facilities on 


land itself In this 
that the 


connection also, it 


rne in mind company 


ranchise of the New York Connecting Railroad Com 
pany, which has the right to construct a railroad 
rom a point on the main line of the Long Island road 
cross Ward's Island and Randall Island to a tet 
ninus within the Borough of the tronx Almost 
simultaneously comes the announcement that actual 


metruction has commenced on a line of railroad which 


will connect Staten Island with trooklyn, the line 
passing beneath the Narrow by means of a double 
tunnel Although the Pennsylvania Railroad Com 


pany is not quoted as being directly interested in thi 


scheme, a glance at the map will show that a conne« 
tion between the main line of this road and Staten 
Island by a bridge across the Kill von Kull would pro 
vide an all-rail route from Philadelphia to Boston by 
way of Long Island and avoid the present ferriag 
from Jersey City, by way of the East River, to the sta 


New Harlem 


seems to be a 


Road 


consensus of 


tion of the Haven 
There 


those who ars 


upon the 
opinion among 


practically interested in the distribution 


of freight at the port of New York, that there would be 
no advantage in bringing freight trains across 
for distribution by rail on the Manhattan water front 
li is claimed that by 
the distribution is accomplished more 
with lees interruption in the general 
iy than it could be if freight 
ever the Hudson by bridge and handled in the man- 
rer proposed by the New York and New Jersey Com 
pany. The new Twenty-third Street bridge will be 
used almost exctusively for passenger traffic. So large 
is the number of passengers now carried both on 
suburban and long-distance trains, and so rapid is the 
Inerease, that the capacity of the proposed bridge, en- 
ormous as it will be, may prove to be none too large 
by the time the great structure is opened. 


the river 


the present system of car floats 
apeedily and 
traffic of the 


trains were brought 


Scientific American, 


AMERICAN LOCOMOTIVES IN ENGLAND 
Amid the 


has been aroused by the 


considerable amount of discussion which 
recent report upon the Ameri 
Midland Railroad, the 


from the pen of Mr 


can locomotives on the best 


statement has come Charles Rous 
Marten 


upon the comparative 


than whom there is no better qualified criti 


efficiencies of various types otf 


locomotives Mr. Rous-Marten is well known in ever 
part of the 


He makes it 


world where locomotives are to be found 


his specialty to ride upon the foot-plate 


or in the cab of almost every new locomotive that ha 
qualities of novelty or efficiency that render it worth 
of special comparison with the standard locomotive 
already in use This gentleman recently communi 


cated to The Engineer an article which we reprodu 


in the current issue of the SurrLeMEN’ As the paper 


contains the observations of a man who is perfectly 


familiar with the work of both English and American 


locomotives, and who is noted as an unbiased observer. 


its conclusions have particular value in the present dis 
cussion 
that the test was mo 


In the first place, we gather 


carried out by Mr. Johnson, the Locomotive 
Midland Railroad 


period of six and 


carefully 
Superintendent of the that it ex 


tended over a montis that it wa 
what the 
English 


conditions \ 


instituted specifically to learn respective 


merits of the two types, American and would 


prove to ce under the same superior 


economy was shown on the part of the English en 


gine of twenty per cent to twenty-five per cent in fuel 


fifty per cent in oil; and sixty per cent in repairs as 
the result of the six months’ trial At the same time 
the Superintendent reports that the foreign engines 
worked their train atisfactorily.” Mr. Rous-Marten 


emphatically condemns the attitude of the non-techni 


cal pres of England in taking the results of the 
Midland trial as proving that American lecomotive 

as such, are broadly inferior to those of British make 
In reply to the question Is it not a fair comparison 


to have both engines made as nearly as possible of 
practically identical power and then to try them to 
gether on identical work Mr. Rous-Marten, who, by 
the way, is an Englishman himself, replies “No, ft 


is not unless it be clear that each class of engines is 
the one that would be used ordinarily for the same 
work in the land of its origin The Midland freight 


engine is the outcome of Mr. Johnson's many years 
judgment as to what is the best 
Midland 


fuel, oil 


of experience in type 


engine to haul a 560-ton coal-train over the 
does the 
Now 


ordered to be 


line and it work at a low cost for 


although the American locomotiv 


built of the 


and repairs 


were same power as the 
Midland 
says Mr 
in firme 


the class 


standard freight engines it must be noted 
Rous-Marten that the 
that the 


that 


order to the Ameri 


was not locomotives were to be of 


and power would be employed in 


America to do the work required ind just here 


comes in the disadvantage under which the American 


load to 


and the 


locomotives were laboring If the maximum 


had 
American locomotive builders been allowed a free hand 


contract 


ve hauled been stated in the 


as to the size and power of locomotives which they 
would offer to do this particular work, they would 
have turned out, according to Mr. Rous-Marten, very 


sent 


different machines than those which were actually 


over. Thus, instead of locomotives with 18 x 24-inch 
cylinders and 1,200 to 1,300 square feet of heating 
surface, and 160 pounds of steam pressure, the Ameri 


have sent over an engine 


feet of 


in builders would probably 
heating syr 
In other 


with from 1,750 to 2,500 square 


face and 180 to 200 pounds steam pressure 


word iccording to the author of the paper, American 


locomotive practice is based upon the principle of al 


lowing a liberal margin of power, whereas the English 


locomotives. in this case at least. were designed to do 


just the exact amount of work specified in the contract. 


The argument is summed up in the statement There 


fore the recent Midland trial only proves that ident! 


cal dimensions for identical work will not suit engines 


of totally different designs and modes of construc 
tion 
The 
where it 
mitted by 


class workmanship, the 


that the tands 


trial It is 


fact of the matter is question 


was before this fully ad 


American builders that as a piece of high 


English engine cannot be im 


proved upon for the work it has to do on English 


But while it is granted that the English engine 
there is any 


roads 


is longer lived, it is a question whether 


prolonging the life of a loco 


Here in 


ultimate advantage in 


motive beyond its actual period of usefulness 


America we have learned that the conditions of trans 
that the ideal locomotive 


n the 


portation change so rapidly 
of one decade may have outlived its usefulness 
The English always aimed at a high theoretical 


next. 
performance in their locomotives 
but they have secured it at the 


and unquestionably 


they have secured it; 
expense of certain elements which go to make up su 


theré were less ex 


cessful railroad operation If 
pensive finish on the engines, and less successful effort 
to prolong their life beyond the period at which, in 


this country, they would be sent to the scrap heap, 
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it is quite possible that the shareholders of the Eng 


lish railroad companies and the traveling public them 


selve would be gainers 


a e+e - 


HEIGHT OF OCEAN WAVES. 


There has been a good deal written lately about the 
height of ocean waves An article in our contem 
porary Knowledge has been largely quoted, in which 
the writer gives some very interesting figures regard 


ing observations made in the South Indian Ocean, be 
tween the Cape of Good Hope, and the Isles of St. Paul 
and New Amsterdam, this being a region where west 


erly winds prevail almost without a change the year 
around It was in this locality that the highest waves 
on reco! according to the writer, were observed, the 


measurement of thirty waves at various times during 


the day showing an average height of 29.63 feet, the 
largest of observed waves being 37.53 feet in height 
Lieut. Paris, who made the observation, had to climb to 


the twenty-second rung of the shrouds before he ob 


tained the level of the crest 


In these days of colossal steamers, with towering 
superstructures, it is not necessary to do any climbing 
of the shrouds to observe the height of the waves 


Going from deck to deck, the passenger, with a little 


experience, can find a position in which sitting or stand 


ing the crest of the highest waves will just coincide 


with the line drawn from his eye to the horizon 


He can probably ascertain from one of the officers of 


height of the deck on which he 


this the 


the ship what is the 


is standing adding to distance from the 


deck to his eye, he can obtain a fairly approximate 


estimate of the height of the waves In making an 


estimate of this kind, however, care should be taken to 


observations when the vessel is in the trough 
keel, the 


make the 


between two big and on a fairly even 


observer standing and as near as 


to the 


amidships possible 


line of the vessel. The upper deck of the 
Atlantic 


normal 


centelr 


biggest of the teamships is from 30 to 32 


waterline, and it is very rarely 


Atlantic 


feet above the 


even in the heaviest storms, that the crest of 


1 wave will reach the height of the observer's eye 
When it does, it is probable that the ship herself is 
moving over oné of the cross seas which frequently 
intersect the regular line of Atlantic rollers 


gaging of the height of 
that 


paper before the Institution of 


Perhaps the most accurate 


ocean wave ever carried out was which was 


recently discussed in a 


Civil Engineers of Great Britain by \ ial Shield 
who gay the results of observations made during 
a storm at Peterhead North Britain when the 
wind varied in velocity from 50 to 90 miles an hour 
The method of observation was as follows Sight 
were taken along the breakwater with a_ view 


to ascertaining the height of the waves as they ran 


into the bay between the breakwater and the op 


posite shore rhe water along the line of the sights 
was from 60 to 63 feet in depth The sights, which 
were 6', feet in height, were placed at intervals of 120 
feet along the coping of the breakwater, the level of 


feet above low water As the tide-gag¢ 
feet at the 
of sight must have been 19% 


According to Mr 


which is 22 


registered 9 time the observations were 


taken 


still-water level 


the line feet abov 


Shield, wave after 


wave passed by carrying an unbroken crest at least 3 
feet above the line of sight and, therefore, 22% feet 
above the still-water level The wave-period varied 


length of the waves 


the troughs 


from 13 to 17 seconds, and the 


between 50° and 700 feet Assuming that 


were as far below the still-water level as 


height of the 


of the waves 


their crests were above it, the waves 
would appear to have been 45 feet; but it is recorded 
as compared with 
seemed to indicate that the 
depth of the trough 


identical It 


that the flatness of the trough curve 
the curve of the crest 
height of the crest above and the 
below the still-water level 
the author of the paper that the crests 


were not was 


considered by 


of the waves were to some extent raised by the fric 
tion of the sea-bed Hence, it was estimated that, on 
the ground that the volume of water above tl till 
water level must pond with that of the trough 
below it. the height of the waves from trough to crest 


closely approximated to 40 feet. These figures, it will 
than 


South 


be observed are greater those recorded as 


been observed in the Indian Ocean and 


due allowance being made for the tendency 
loftier as the 


having 
elsewhere 
of the 
friction of the sea-bed tells upon them 


waves to become steeper and 


--+eore 


SELENIDES OF COBALT 
M. Fonzes-Diacon has been carrying on a series cf 


relative to the combinations of selenium 


experiments 
and has succeeded in forming a number 0 


cobalt, 


and cobalt 


new compounds, the selenides of which are 


analogous to the series of selenides of nickel recently 


described before the Academie des Sciences 
cobalt is 


The only 
previous preparation of the selenide of that 
of Little protoselenide by the 
action of selenium upon cobalt heated to redness. The 


protoselenide was the first body obtained by M. Fonzes 


who formed a melted 
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unable to produce it in the 


Diacon, wlio was, howevel! 

crystal! state The action of selenium vapors upon 
cobalt auses the metal to become covered with a 
gra leposit which is easily detached and corresponds 
t he formula CoSe; it is an amorphous body. The 
oxide of cobalt is also transformed to the same com 


pound by the action of hydrogen selenide at a bright 


red heat The sesquiselenide of cobalt was the second 
of the series formed by the experimenter At low 
redness, hydrogen selenide reacts upon anhydrous 


chloride of cobalt and transforms it to sesquiselenide; 


this body has the form of a gray melted mass, and 
analysis giyes it the formula Co,Se Another selenide 
having the formula Co,Se, is obtained in the crystal 


line state by heating chloride of cobalt to low red 
ness in a tul ind passing over it a current of hydrogen 
elenide drawn through by a current of nitrogen 
charged with vapor! of hydrochloric acid At the 
end of the operation a liant crystalline mass is 
obtained, of gray-violet color, which under the micro 


isolated, of the cubic 


scope appears in fine octahedra, 
system. The crystals have the formula Co,Se, and are 
thus isomeric with the mineral linneite, having the same 


is 6.54. The 


reaction 


composition Its density at 15 degrees C 


biselenide of cobalt was next found by the 


of hydrogen selenide upon anhydrous chloride of 


cobalt considerably below a red heat, and the latter is 


transformed into a brittle mass of gray-violet color, 
having the composition CoS«¢ It easily loses selenium 
by the action of heat The different selenides men- 
tioned are partially reduced when heated to bright 
redne in a current of hydrogen and a silver white 
and brilliant mass is formed, which has the formula 
Co.Se, being a subselenide The experimenter then 
describes the properties of the new selenides. When 
reduced to powder they are slowly attacked by hydro 
chloric acid vapor at low redness, and the strong acid 
has but little action, even at the boiling point 


tromine water dissolves them easily; when heated in 


a current of oxygen they give rise to selenious anhy 


dride and oxide of cobalt Hydrogen, at a red heat, 


transforms them to subselenide, which by a prolonged 


action loses a further proportion of selenium The 
oxyselenide is another new body formed in the ex 
periments seleniate of cobalt heated in a current of 
hydrogen is at first partially dissolved with loss of 


selenious anhydride and water, then at a higher tem 
perature, below redness, a reduction takes place with 
the formation of eenish-gra powder containing 
variable quantities of selenium and cobalt and also of 
oxygen If the reduction take place at a low red 
heat a black magnetic powder is formed, which is a 


mixture of metallic cobalt and its selenide. Lastly, at 


a white heat a gray and porous mass is obtained, which 


consists of metallic cobalt containing small quantities 


of selenium As a result of these experiments it is 
found that cobalt will combine with selenium, form 
ing four different bodies according to the conditions 


CoSe. At a high 
transformed by hydrogen 
cobalt, 


of temperature—CoSe,, Co,Se,, Co,Se,, 


temperature these bodies are 
seleniate of 


into the subselenide Co.S« rhe 


reduced by hydrogen, gives oxyselenides or mixtures 
of selenide and metallic cobalt, according to the tem- 
perature 
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COKE AS A SUBSTITUTE FOR ANTiIRACITE COAL. 


D ADAMS, 


BY ALTON 
Deposits of anthracite coal, thus far worked in the 


United extent and much more 


those of the 


States, are of smaller 


concentrated geographically than are 


bituminous varieties Statistics of coal production 


these conditions, in an annual 
fully 


coal for the 


show the influence of 
great as 
The 


iverage value of the bituminous coal at the mines is 


output of bituminous three times as 


that of anthracite entire country 


ol bout one-half as great per ton as that of the 
anthr Moreover, the supply of bituminou 
coal is capable of I er increas ithout 


raising the price per ton, than is the case for anthra 


cite Over a large part of the country the uses to 
two varieties of coal are applied are in large 
Anthracite 


cided preference for residences and in city buildings, 


which the 


measure distinct generally has the de- 


while bituminous coal is much more extensively used 


in industrial operations. Railway locomotives consume 


large amounts of both hard and soft coal, some roads 
using one and some the other variety, but the anthra 


cite is much the more satisfactory, because of the 


great reduction of smoke and cinders where it is used 
The 
posits, the 


area and amount of anthracite coal de 
difficulty of the 


industrial conditions that fre 


limited 


mining operations, over 


those of soft coal, and 


quently result in strikes on the part of the miners, all 


tend to render the supply of anthracite coal to some 


extent uncertain. Considering the comparatively high 


price of hard coal and the elements of uncertainty 
in its supply, it seems that some substitute for it 
free from these objections and also from the disad 


would be of great advantage 
at the start that any sub 


extensive use 


vantage of soft coal 
to the public It i 


stitute for 


evident 


anthracite that is to have 


v . + . . . 
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must be derived from bituminous coal, since natural 
gas is only available over a limited area and is failing 
in quantity, while the supply of petroleum is too small 
and its price too high, to admit of 
fuel 
suffers by 


in total amount 


its general application to As is well 
with hard, 


burned in or- 


purposes, 


soft coal comparison 


readily 


known, 
former is not as 
and furnaces, and unless special 
taken gives off on combustion a 
If these undesirable properties can be 
soft 
cheap and 


because the 


dinary stoves pre- 


cautions are dense 


black 
removed 


smoke 

from coal or its products, without too 
desirable substitute for 
The different results at 
tained in the combustion of anthracite and bituminous 
coals are mainly due to their chemical compositions. 


much 
hard coal may be provided. 


expense, a 


Good anthracite coal consists, on an average, of about 
8&8 per cent fixed or solid carbon, 4 per cent volatile mat 
ter, in the form of hydrocarbons, and 8 per cent ash. 
An average value for the composition of bituminous 
coal is approximately 60 per cent fixed carbon, 32 per 
volatile The main 
between thus the 


cent matter and 8 per cent ash. 
difference hard soft 
presence in the former of a much larger proportion of 
fixed carbon and but a fraction of the volatile hydro- 
carbons that are found in the latter. It is the presence 
of this large per cent of hydrocarbons in bituminous 
that 
in ordinary stoves and furnaces, besides producing the 
black smoke and soot that are mixed with the air in 
most places where soft is extensively 
fuel. The fact that the hydrocarbons found in soft coal 
can be driven off by heat, leaving the fixed carbon in 
solid form, is taken advantage of for two distinct 
purposes, the production of coke for metallurgical uses, 
and the supply of illuminating gas. The distillation 
of bituminous coal in each case produces both gas and 
coke, but where the main object is to obtain coke, the 
while in the manufacture of 


and coal, is 


coal interferes with its satisfactory combustion 


coal used for 


gas is usually wasted, 
illuminating gas the by-product coke is somewhat in 
A good grade 


fuel for general use in 


ferior in quality for metallurgical uses 
of coke is a very satisfactory 
furnaces, as well as 


arts As coke 


kinds of stoves and 
industrial 


almost all 
for special purposes in the 
is even more nearly composed of pure carbon and ash 

entirely 
supply of 


employment 
nuisance. A_ sufficient 
good coke at competitive prices would render private 


than is anthracite coal, its 


avoids the smoke 
consumers, large city buildings, and such railways as 
require a smokeless fuel, to a large extent independent 
Such would not do 


of anthracite coal a coke supply 


away with the use of anthracite coal, but would divide 
the market with it, and expand in use whenever the 
production of hard coal was restricted by any unusual 
cause. While there is an almost unlimited field for the 


solid product of the distillation of bituminous coal, 
the gas developed seems equally certain to find a de 
mand beyond any probable production for many years 
It is quite certain that the present use of 
illuminating gas for fuel and power is held in check 
by the comparatively high prices of energy from this 
large reduction in the present rates for 


result in a increase of its use for 


to come 


source. A 
gas would great 


heat and power. 


One ton of fairly good gas coal may be taken 
to yield, when treated in retorts, 10,000 cubic feet 
of gas and 1,300 pounds of coke on an average. About 


300 pounds of coke, when used as fuel for the retorts, 
are required to distill one ton of coal, so that the net 
products of gas and coke are 10,000 cubic feet of the 
former and 1,000 pounds of the latter per ton of coal. 
In addition to the coke and gas, each ton of average 
120 pounds of tar and 200 pounds 
The accounts of quite a large 
number of gas companies show that than one 
half of their total outlay for coal i 
Allewing 


coal yields about 
of ammonia liquor. 
more 
recovered by the 
and that only 


sale of coke, tar ammonia 


one-half of the cost of the coal consumed ceived 


or the residual products of gas manufacture, the net 
outlay for coal to produce a thousand cubic feet of gas 
is obviously For if gas 
costs three dollars per ton, and one-half of this amount 
is recovered for the by-products, the net charge for 
coal against the 10,000 cubic feet of gas obtained from 
one ton is $1.50, which corresponds to fifteen cents per 
1,000 cubic feet. 

The wide difference between this last figure and the 


very small. example, coal 


current charges for gas includes the cost of enrichers, 
the various items in manufacture, such as labor, inter- 
est, depreciation, repairs, distribution charges and 
the gas is not enriched, the entire cost of 
part of the 
The result is a gas of about 
heating than the en- 


distributed, but of a 


profits. If 


oil, some of the plant equipment and a 


labor item are saved. 
smaller capacity 


ten per cent 


riched product usually much 
larger reduction in cost. It seems evident from these 
facts that a simple 


coal gas, would be able to offer both the gas and coke 


large plant, producing coke and 


at prices decidedly lower than are charged by existing 
plants that operate primarily for the manufacture of 
product that necessarily 
limited demand, at 


enriched illuminating gas, a 
can find only a comparatively 


3 


the rates for which it must be sold. Such cheap gas 
and coke would supply much of the demand now met 
by anthracite coal 

- _ ET a _ oc en ee 

SCIENCE NOTES. 

A Dublin firm has produced a typewriter writing 
Irish characters, 

It is said that the trials of the flying machine which 
has been under construction for some time by Denny 
Brothers have satisfactory, showing that the 
principle is all right but the motive power is inad 
The machine is 40 feet from tip to tip of the 
weight, including that of the two 
aeronauts, is about 600 pounds, 


been 


equate. 


wings, and the 


The density of population in foreign countries has 


recently been computed. Great Britain takes the lead 
with 132 inhabitants per square kilometer, which is 
equal to 0.3861 square mile; then comes Japan, 
114.4; Italy, 106.6; the German, Empire, 104.2; then 
comes Austria, 87; Hungary, 59.6; France, 72.2; 


Spain, 35.9; the United States, 8.4; Russia, 5.9. 

Twenty thousand dollars has been collected for a 
statue of Virgil at Mantua, Italy, his birthplace. This 
city formerly had a statue of him, but it was destroyed 
in 1397, so that for over five hundred years the great 
Latin poet has been without a monument. A portrait 
of him was discovered in Tunis two years ago, so that 
the monument of Mantua ought to be a correct repre 
sentation of the author of the “Aeneid.” 

Dr. H. 8. Gaylord, of the University of 
states that cancer is caused by an animal 
which has been identified and isolated. He has been 
investigating the cause of cancer for two years as 
head of the New York State Pathological Laboratory. 
He has inoculated animals with cancer germs, and 
cancer afterward developed in the animals. Cultures 
of these organisms have been injected in the abdom 
inal cavities of other animals and they recovered, hav 
ing apparently grown in the serum of the animal 


Buffalo 
parasite 


An instance ot the inexplicable conservatism and 
arrogance of the Turkish customs authorities was re 
cently evidenced by the prohibition of the importation 
of typewriters into the country. The reason advanced 
by the authorities for this step is that typewriting 
affords no clew to the author, and that therefore in 
the event of seditious or opprobrious pamphlets or 
writings executed by the typewriter being circulate! 
it would be impossible to obtain any clew by which the 
operator of the machine could be traced. A large con 
signment of 200 typewriters was lying in the custom 
house at the time the above law was passed, and as 
there is no apparent possibility of the authorities re 
pealing their ridiculous machines will 
have to be returned. Efforts are being made by the 
various embassies to induce the authorities to assume 
a more reasonable attitude. 
plies to the mimeograph and other similar duplicating 
machines and mediums. 

The American branch of the Society of Psychical 
Research of Boston has issued a circular for the senti 
ment of people regarding a future life. They are 
desirous of obtaining statistics on this subject. The 
questions which they ask are, first, would you prefer 
to live after death or not; second, do you desire future 
life whatever its conditions may be? If you do not 
prefer to live after death, what would the character 
of the future life be to make the prospect seem toler 
able? Would you, for example, be content with a lHif> 
more or less like your life? Can 
what elements in life were felt by you to call for its 
perpetuity? Third, can why you feel this 
way, as regards questions one and two? Fourth, do you 
now feel the question of a future life to be of urgent 
Have your feel 


decree, the 


The same decree also up- 


present you state 


you state 


importance to your mental comfort? 
ings on questions one, two and four undergone change? 
If so, when, and in what way? Sixth, would you like 
to know for certain about the future life, or would you 
prefer to leave it a matter of faith? 

Ordinary gypsum is brittle, porous, hygroscopic and 
by the absorption of water becomes a good electrical 
conductor, but in the hardened condition it is useful 
for parts which do not require to withstand powerful 
tension or high and sudden changes of temperature. 
Gypsum may be hardened by the following methods 
(a) The powdered gypsum is intimately mixed with 
2 to 4 per cent of powdered marshmallow root and with 
10 per cent water kneaded to a paste. After an hour 
the mass is so hard that it may be filed, cut, or bored; 
an addition of 8 per cent marshmallow roct powder 
thicker. Marshmallow root powder may be 
replaced by dextrin, gum arabic or glue. (b) Gypsum, 
6 parts, is mixed with freshly slaked lime, 1 part, and 
when the required shape is made it is moistened with 
a concentrated solution of magnesium. sulphate. (c) 
The gypsum, after burning, is digested with 10 per cent 
solution of alum and after drying again burnt: on 
the addition of water the gypsum crystallizes to a 
marble-like mass, the so-called marble cement,—Pharm, 
Centralh., 41, 779. 


makes it 








A WYOMING FOSSIL QUARRY 
( Wy I j a wer 


The State of Wyom logical wonderland 
ul tt rea th is, that geolos illy speaking it 
i the ew ym the continent The Mesozoi 
pe is il deposit in thi State, the 
remall va ng |i LZ from little invertebrate am 
monites to the tebrate dir iurs of the Juras 
ca In i a orougl ‘ ed scientific ex 
pedition, comp eighty me er pent some 
fort lay ind examini the fossil ex- 
posure nd gathering pecimen ind the result of 
their labor va fully described in the Screntirsi 
American of Decembe 16, 1899 

We ow illustrate i describe a ft il quarry where 
malic pecime! found tuated in the extreme 
southwestern part of W 
oming near t wi 
Kemmerer, at t mmit 
of a mou t oo fe 
above he en Th 
geological I t I I 
known tl G n River 
Tertiary The | ‘ j 
laminated and irbonife: 
ous ana Ome eak ire 
bituminou irry! paraf 
fine and oil in large quanti 
the The quarry is worked 


exclusively by hand that 


is to say, no blasting oper 
ations are carried on rhe 
into lab 


shale is split 


broken with sledge ham 
met and thrown over the 
bank by hand Our en 
ving shows the hal 
rmation, which ends 
vy feet above the hea 

the men. From the top 
f ita level to the floor 


a few feet below where 


they are tandin the 
shale 
When the slabs cont 


the specimens are cut a 


contains ro 


taken out, they are very 
moist and are dried out to 
about a third of their 

inal weight before t 
cleaning proce begin it 
is dificult to clean the { 

alia when the hale is too 
dry, for the impressio: 


are exceedingly thin and it 


requires the utmost skill 
and care to clean the more 
delicate specimen Kniv 

and saw made especially 
for the purpose are raed 
The hut or cabin tu 


I ntain re thal i 
from the quarry, and 
W } rit t) 
3 to this place to pi 
pare them The specimen 
when the yperly 
cleaned = = are exceed 
beautiful, the fishe with 


all their bones outlined 
ing especially interestir 
The Green River fishes a 


considered the finest peci 


mens of fossil fish al 
though they may not | 
more perfect, as far as 


skeletons aré concern 
than Mont 
Boica Mont 


Bokea specimens are in a 


those from 


Italy The 
softer and more cha 
than those from 
Wyoming. and 


stone 
hence do 
not present so fine an ap 
The collec 
from the Green River Ter 


pearance tions 
tiary are not, however 
debted to Mr. A. J 
our photographs 


ies We are in 
Butte, Mont., for 


rich in spe 
Livingston, of 


>--eeore 
Steel Rails, 


BY WILLIAY GILBERT IRWIN, 


Improvement tin 


For some years the various railroad companies have 
been endeavoring to secure rails of a harder quality, 
the heavy modern 
quently breaking down the ordinary rail. 
years the American Civil Engineers has 
been investigating the resistance strength of 
rails, and the tests made by this body have fully dem- 
onstrated the fact that the softness in steel 
due to the method of rolling rather than to any defect 
in the composition of the steel. 


locomotives and steel cars fre 
For several 
Society of 


stecl 


rails is 


Scientific American. 


As well known, the Carnegie Steel Company, of Pitts- 
burg, Pa 
rails in the country, and when, a few months ago, a 
leading their 
future orders for rails would carry with them a pro 
viso that the rails should be treated after the manner 
suggested by the American Society of Civil Engineers, 
which these 


is one of the largest manufacturers of steel 


number of the roads gave notice that 


this big concern soon devised a way in 
requirements might be met. Steel men have known 
for years that the manner in which 
has much to do with its quality, so the Carnegie Com 


steel is worked 


pany set about to make improvements in the methods 


of rolling rails In some of the experiments it was 
that 
improvement of the 


found several of the methods by which the 


product might be accomplished 
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would necessarily curtail the output of the plant. 

It was the object of the Carnegie Company to secure 
the desired improvement without any decrease in the 
output It was generally agreed that in order to a‘ 


complish the desired improvement it would be neces- 
sary to roll the rails at a lower temperature than the 
shapes 


danger 


ordinary white heat in which the customary 


are so easily obtained; but there was great 
of this reduced heat working to the deterioration of 
the product by reason of physical changes during the 
rapid cooling. The difficulty, however, has been suc- 
cessfully overcome by the Carnegie Company, and the 
in the manufacture of 
at the Edgar 


new process for improvement 


rails is now in successful operation 
Thomson plant of that company. 


It has been found that by reducing the temperature 


JuLy 6, 1901. 


of the unfinisi.d rail before it passes through the fin 


ishing roll, the product is brought up to the standar/] 


of hardness which the railroads are now demanding. 


In the new process, as conducted at the Edgar Thom 


son mills, the rails are allowed to cool from thirty to 


forty seconds before being passed through the third 


accomplished by 


or finishing set of rolls This is 
means of a cooling table which is so arranged that it 
does not interfere with operations, the roughing of the 
rails proceeding while the cooling is going on. Under 
the new arrangement the unfinished rails are shoved 
table 


placed next to that of the one 


out under the rolls onto the cooling with the 
head of the hot rail 
which preceded it thus placed, the flange, 


jeing 
which is thinner, cools at about the same temperature 
as the head, the heat b 
ing equalized so that the 
flange is not in a different 
condition from the thick 
head in the final rolling 
It is generally conceded 
that 
of the 


this invention is one 
most important di 


coveries made in the steel 


industry for many years. 
A very peculiar fact in re 
lation to the new process 
is that Thomas Morrison 
superintendent of the Ed 
gar Thomson Steel Work 
of the Carnegie Company 
and Julian Kennedy, a 
well-known Pittsburg me 


chanical engineer, both 


made the same discovery 


within a few days of each 
other and neither knew of 
the other's work along this 
line Both made applica 
tion for the same patent at 
about the same time: but 
that 


since time they have 


combined their interests 
and the new process 
Which will be known as 
the Kennedy-Morrison pat 
ent for rolling steel rails 
Will be used exclusively by 
the Carnegie Company 


} 


he hemical tests mace 
of the new process show 
that by the slower radia 
tion of heat and by work 


ing the ateel colder, a loss 


of carbon i prevented, 
with a greater resultit 
hardness The delay in 


completing the final prox 
ess of rolling gives greater 
tensile trength in th 
physical test, and the mi 
croscopic test shows that 
the rails contain a_ finer 


and more even fiber 
+ > oe - 


Importance of Apples. 


made in 
that the 
value of the apple crop of 
this 
than that of its wheat pro 


rhe statement 
the Independent 


country is greater 


duction will bring a sur 
prise to many rhus it i 
stated that the total yield 
of apples in 1900 was 215, 
000,000 barrels Suppos 
ing that an average pric 
of $2 a barrel was ob 
tained tl iggregate 
crop Wa 


$430 O00_000 


The average 
value of wheat is but a lit 
tle over $300,000,000 annu 
ally. By this estimate the 
apple crop is worth about 
cent more than our wheat. The export of ap 


ples exceeds 4,000,000 barrels a year and it is increas 


50 per 


ing. The price abroad ranges from $2 to $4 a barrel, 
the most of the fruit bringing nearer the larger price 
Its production ranges over a wide extent of country, 
though few sections of it make the apple their chief 
reliance for support. 

- .--e-s 
lecture before the 


Prof. Royal 


Society, 


Dewar, in a recent 


reduced hydrogen to a solid and announced 


that a temperature had been produced which was 


eight or ten degrees lower than this, or within nine 


degrees of the absolute zero. He is sanguine of suc- 
cess in the liquefaction of helium. Another gas must 
be found even more volatile than helium in order to 


reach within one degree of absolute zero. 
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A STARTING-DEVICE FOR HYDROCARBON MOTORS. 
Mechani« starting hydrocarbon motors 


have beet 


devices for 


invented, but have never been widely used 


for the ason that they are too often expensive, cum- 
bersome, and inefficient The chauffeur has therefore 
decided to retain the customary hand-wheel, by the 


turning of which he finally succeeds in inducing the 
ascline motor of his automobile to start. A mechan- 


ical starter of unusual simplicity has, however, been 








A STARTING-DEVICE FOR HYDROCARBON MOTORS, 


invented by Dr 
Manhattan, New 


fault 


Z. 8 


York city 


Taylor, of 29 West 
that 


126th Street, 
seems to be free 
from the which marked the old contrivances and 


Which shows an intelligent endeavor to overcome hith 


erto apparently insurmountable difficulties On the 
driving shaft of his engine Dr. Taylor loosely mounts 
a pinion, me neg with a rack, (, controlled by a coil 
( the pinion can be locked to the shaft by 
means of a spring-pre pawl designed to engage a 
notch in the shaft Normally the pawl is held out of 
engagement with the shaft-notches by a pin on the 
rack 
Near its middle the rack carries a pivoted spring 
pressed catch, 2, designed to engage the hooked end of 


a rod, / ecured to the piston lo throw the catch, D, 


into the path of the rod, #, a cam, &, is employed 


rhe outer end of the rack, C, is also hooked to engage 


a spring-pressed catch, B, operated by the lever, A 


In order to start the engine, the lever, A, is swung 
rack-hook 
This 
pin on the rack 


BR, from the 
pulls the 


over to withdraw the catch 


whereupon the spring, G rack inwardly 


movement of the rack withdraws the 


from the pinion-pawl, whereby the pawl is forced by 


its spring into the shaft notch, thus locking shaft and 
pinion together, and caus 
ing the shaft to turn. Th: 
rotary 


movement given to 


the shaft causes the draw 


ing in of an _  explosiv 
charge into the cylinder ) 
that an impulse is given to 
the piston after ignition 

At the end of the rack 
t vel the catch, }), is pro 
jected by the cam, F, into 
the path o the hoo 
rod, F. On the out 
of the piston, the rack 
consequently moved bac! 


against the tension of 
spring, G, and is automat 
ically locked to the catch 
B. And there the 
mains until again released 
by the lever, A. 


rack re 


- ee 
A TROLLEY PALACE CAR 
Our engraving shows the 
new palace car “Martha built for General-Manager 
McCullough, of the 


Indiana, by the St 


George F. Union Traction Co. of 


Louis Car Company, of St. Louis, 


Mo. The conditions which led to the building of this 


car are peculiar The Traction Company has a ter 


minal in cities like Indianapolis, Anderson, Muncie 


and Marion; the system is 140 miles long and competes 
The 


presence of the General-Manager is required at various 


for traffic with steam roads for most of its length. 


centers, and in order to be able to move quickly from 


place to place, the car was designed so as to afford him 


Scientific American. 


an office on wheels, and, if necessary, a home as well. 
The total cost of the car was $12,000, probably the 
largest sum ever expended for a single electric car. 
It is 60 feet long, and there is a cowcatcher on each 
end of the car. It is mounted on two four-wheel 
trucks, and is equipped with two 250 horse power mo- 
tors, so that it can attain a speed of 60 miles an hour 
if desired. It is equipped with Christensen air brakes. 

The decorations and furnishings are most elaborate. 
It is painted a dark olive green, and in some of the 
panels we “Martha.” The interior finish is 
French Renaissance. One apartment is termed the 
red room, the other the green room. The finest South 
African mahogany and the finest plate glass are used, 
and the carvings are most elaborate. The ceilings are 
light blue and are decorated. The red room contains 
two desks, one for the general-manager, and the other 
for his stenographer. It also has a buffet, bookcase, 
water in addition to two folding tables. 
In the rear end of the car there is a smoking compart- 
ment The green is fitted with an upper and 
lower berth, a complete bath room and lavatory, and 
kitchen with the necessary utensils and a china closet 
There is a small compartment for the 
There are four elec- 


read 


coolers, etc., 


room 


and ice box. 
motorman at each end of the car. 
tric chandeliers, two in each compartment, and 25 sin- 
gle lamps, so that there is ample light. The furnish- 
ings are the most elaborate which could be provided, 
the chairs being upholstered in silk damask except the 
office chairs, which are covered with red leather. Elec- 
tric call bells are in every compartment, and in fact 
there is every convenience which could be looked for 
in any private car of a railroad president on a steam 
line 
— 

Breech-loading Quick-firing Gun, 

The British Naval Department are introducing a new 
breech-loading quick-firing gun into the great 18,000- 
ton battleships which are now in course of construc- 
tion The diameter of the inches and 
its total length from breech to muzzle is 386.7 inches. 


New 


bore is 7.5 


The gun weighs 154 tons and is equipped with a shield 
weighing 12 tons 16 hundredweight. The weight of 
the projectile is 209 pounds, which is twice the weight 
of that utilized with the 6-inch gun. The charge is 
79 pounds of nitro-cellulose, which imparts a velocity 
of 3,000 feet per second and an energy of 12,480 foot 
tons. The breech mechanism is very ingenious, being 
of a new hand-lever type, by which means the breech 
is opened and closed by a single motion of the lever 
rhe one horizontal swing of the hand lever rotates the 
breech plug, swings it in and out of the gun, and cocks 
Considering its size it is the most 
It is more than twice 


the firing striker 
powerful weapon is existence 
the length of the former 6-inch gun and exceeds in 
length the former earlier type of 12-inch gun 
7 + ee 
Iron-plating a Lichthouse, 

An ingenious use of steel plates has been made at a 
lighthouse at Grande Pointe au Sable, in Michigan, 
says The Architect. The lighthouse, which is about 
80 feet high, is formed of brick with a stone base, It 
was erected in 1867, but almost from its completion it 
has suffered from the violent rain storms of the dis 
trict For a long time pointing was undertaken regu 
was determined to incase the 

The bent plates used varic 


larly, but at length it 


lighthouse with metal 
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from 5-16 inch to 3-16 inch in thickness, and they were 
united by means of angle bans. As a further precau 
tion, a space was allowed between the brickwork and 
the metalwork, which was filled in with concrete. The 
work was carried out by Mr. E. L. Woodruff, and the 
total cost has been about $5,900. For that outlay a ser 
viceable lighthouse has been secured, and it is believed 
that 
others of the numerous lighthouses that are required 
near the big lakes and rivers of America will be treated 
in a similar way. 


owing to the success of the experiment several 


5 


A NOVEL TWINE HOLDER AND CUTTER. 

A device which is specially adapted for guiding and 
cutting twine to be used in tying up packages has re 
cently been patenied in the United States by Raymond 
D. Weakley, of St. Louis, Mo. 

As our illustration shows, the device comprises 
essentially a lower compartment and an upper com- 
partment, the former of which contains the ball of 
twine and the upper of which incloses the operative 
mechanism. 

This operative mechanism comprises a_ toothe:| 
wheel meshing with a rack formed on a carrier. The 
carrier is tubular in form and receives the free end w: 


' 





A NOVEL TWINE HOLDER AND CUTTER. 


the twine. A spring in the carrier prevents the twin 
from slipping. 

Below the opening in the casing through which the 
carrier normally projects a knife is secured, In the 
upper section of the, casing a plunger surrounded by a 
coiled spring is mounted, the plunger being provided 
with a rack which likewise meshes with the toothed 
wheel When the plunger is partially depressed the 
toothed wheel is turned, whereby the carrier is forced 
within the casing. When the plunger is depressed to 
its fullest extent, a blade attached to its lower end will 
pass the fixed mentioned and sever 
that 
opening in the casing 
leased it will be restored to its normal position by the 
coiled spring 


blade previously 
portion of the twine which extends through the 


As soon as the plunger is re 


ere - — 

Wood tn Battleships, 
The British Admiralty 
explicable partiality for 


has always evinced an tn- 
the extensive employment of 


wood, even in their most modern battleships. Naval 
experts of every other country have almost unant 


mously considered this a grave error on the part of the 
British, while one authority even went so far aa to re 
mark that the latest battleships in the English navy 
would burn like tinder in a battle, It is !ndispensa 
ble that a certain amount of woodwork should be pres 
but the quantity should be restricted 
Not only does the preer 
from 


ent in a warship 
to the irreducible minimum 
ence of woodwork constitute a 


fire, but it 


serious danger 
offers a severe menace to the crew, who 
would in all probability 
suffer extensively from 
flying splinters. This fact 
was incontrovertibly estab- 
lished in the course of the 
experiments with the old 
“Belleisle.” The British 
Admiralty has attempted 
this defect by 
of non-inflammabie 
rhis, however, did 


to remedy 
the use 
wood 

not prove entirely satis 
factory, and a short while 
ago it was announced that 
this chemically - treated 
wood would be no further 
Now the Ad- 
gone a 


employed. 

miralty has 
further, 
that wood will not be used 


step 
and has announced 


in future in the construc 
tion of battleships except 
where rendered absolutely 
will be 


necessary. There 


no wooden decks, and the cabins are to be built of 


steel, lined with corticine. This decision, it is stated, 
is due to the investigations of the havoc wrought 
upon the “Belleisle’ and marks a decided step for- 


which are being intro- 
now in course of 
same cause, so that 
the object “Belleisle” has not 
proved unavailing All now on the 
stocks which are not too advanced will have the wood- 
work removed and steelwork substituted. 


new features 
into the British 
attributed to the 
by the 


those 


ward. Several 


duced warships 
erection are 
lesson given 


vessels 
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HANDLING EXCAVATED MATERIAL AT JEROME PARK 


RESERVOIR 
(Continued from first page.) 

excavation is completed will have handles ibout 10 
000,000 cubic yards of material measured at the 
dump 

it evident, then, that the question of getting out 
the roe nd d earth only part of the problem 
for th t e quantity has to be carried away and de 
posited or litable dumping-ground Fortunately 
there a witl th boundaries of New York city, and 
within convenient <¢ tance of the reservoll certain 
low-lying wampy lands which must be filled in or 
reclaimed, if they are to be rendered serviceable and 
for tl wor) ff refilling the Jerome Park material 
offer in abundant Ip] Of 4,000,000 cubie yards 


which have been taken out to date, about 20 per cent 


has been used in filling near the Kingsbridge road 
and in Bronx Park For the disposal of the other 80 
pe ent a single line of track has been laid for a dis 


through Bedford Park, across the 


Harlem Railroad tracks, through Bronx Park and 


down Pelham Hay Parkway to the stretch of tide 
lands formed by the head waters of Westchester Creek 
and Weastcheste 


Commencing where the Parkway leaves the edge of the 


Bay, which is known as the Meadows 


sloping grounds, this enormous mass of 3,200,000 cubic 
yards of sand, gravel, hardpan and solid rock has been 
dumped out upon the tide lands, until now a large 
proportion of a square mile has been filled in to a 
depth of 18 to 20 feet 

The illustrations which accompany this article show 
the modern methods of handling and transporting 
this material, without which the cost of carrying it 
away for a distance of 4 miles and dumping it would 
be vastly increased At the reservoir the cars are run 
in trains of from ten to fifteen cars alongside the 
bluff which is being excavated, and the material is 
loaded by derricks, if it be rock, or by steam aiggers 
if it be soft or loose material, directly on to the flat 
cars. The train-load is then run down to the Meadows 
where the engine is uncoupled and a train of empties 
coupled on, to be taken back to the reservoir. The 
train-load of material is now unloaded by means of 
a huge scraper-plow which is known as the Barnhardt 
Side Plow. The unloading locomotive engine, of which 
there are several employed at the dump, has couplec 
in front of it a strongly-built flat-car, upon which is 
bolted a Lidgerwood hoisting-engine of 180 horse 
power The locomotive with its hoisting-engine « 
is backed down and coupled to the front end of the 
train-load of material, while at the rear of the train 
is coupled up the car on which is mounted the massive 
side plow. The latter is so clearly shown in our illus 
tration that it needs no detailed description The 
face of the mold-board is a heavy plate of steel, which 
extends diagonally across the car, the rear edge of the 
mold-board projecting slightly beyond the side of the 
car platform. The line side of the plow consists of a 


heavy stick of timber which is shod with steel 


A 2inch steel cable extends from the head of 
the plow across the whole length of the train 
the hoisting-engine, and short heavy stakes are set 


in ‘the stake-pockets on the right-hand side of each car 
to form an abutment for the line side of the plow 
and keep the plow on the cars and up to its work. The 
moid-board is backed up by a series of vertical oak 
timbers from which a series of diagonal struts, heav 
ily reinforced with iron, extend to the timber on th: 
land side of the plow When the train has been ruv 
into the desired position, the hoisting engine is started 
and the whole contents of the train are crowded off 
the cars, as shown in our illustrations The saving 
in time and labor is considerabl as may be judged 
from the fact that in unloading a train of fifteen cars 
the services of 150 men are dispensed with, that num 
ber being necessary to unload a train with the ordinary 
labore! shovel Moreover, it would take this number 
of men from fifteen to twenty minutes to do the work 
which is now accomplished by the plow in five min 
utes 

Another labor-saving device for the rapid unloading 
of material, which is also extensively used at Jerome 
Park Reservoir, is the Goodwin Patent Dump Car, of 
which we present two views. In cross-section the car 
is of hopper form The sloping sides of the car are 
hinged so as to open outwardly, the hinges being locked 
When the 


reached the catches are released, and the whole con 


by suitable catches dumping-place is 
tents of the car are immediately discharged, as shown 
in our snapshot view taken at the instant of unload- 
ing. 

—--7e-o 
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The railroads of Africa are of considerable extent. 
Their total length is 12,498 miles. In Algeria, Tunis, 
French Sudan, Somaliland, the mileage is 3.428. In 
British East, South and Central Africa, the Gold Coast 
and Lagos, the mileage is 3,381. Egypt has 2,036 miles 
of road; the Transvaal, 1,202; Natal, 736; the Orange 
Colony, 597; Angola and» Mozambique, 585 miles; 
Congo Free State, 275 miles; German East and West 
Africa, 186 miles; Erythrea, 16.7 miles. 
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Automobile News, 
Automobile traffic is receiving much attention in 
Sweden It is probable that this summer a French 
ompany will run cars in the city of Stockholm for 
public hire, while a syndicate has been formed for the 
running of combined passerver and goods cars be 
tween the Anundsjé railway station and the province 
of -Vesterbotten, in the north of Sweden, the former 
being open in the summer in order to allow tourists 
a good view of the fine scenery in these parts. The 
maximum speed is to be fifteen kilometers an hour 
The various tests for heavy-weight motors have been 
carried out under the auspices of the Liverpool Self 
Propelled Traffic Association, which is the local center 
of the Automobile Club of Great Britain The prin 
cipal trials were hill-climbing, with and without loads 
and maneuvers at the St. George's Docks Twelve 
vehicles entered the competition, the idea of which was 
to demonstrate that goods could be as easily and as 
quickly carried by this means as by the railroad rhe 
vehicles ranged in carrying capacity from 1 to 5 tons, 
and in speed from 5 to 8 miles per hour. At present 
the motor car traffic is handicapped by the le lated 
tare limit of three tons, and with such a low tare it is 
absolutely impossible to run heavy goods motors at a 
profit Attempts are being made to either have this 
limit removed or to have it increased 
The motor omnibuses in London have been with- 
drawn from the streets owing to the indifferent sup 
port which they received from the public The ve 
hicles were faster than the horse omnibuses at present 
in existence It is intended to retain the vehicles, 
since it is anticipated that when motor traffic becomes 
more developed and popular they will be in demand 
It is intended to utilize the present storage depot, 
» accommodate the 


which is more than adequate t 
omnibuses owned by the company, for the purpose of 
housing, repairing, and maintaining any type of auto 
mobiles, and also to charge electric motors and to 
supply petrol spirit. It is anticipated that this selling 
of power will be sufficiently lucrative to support the 
company until the time arrives when they can place 
motor omnibuses in the streets and maintain a regu 
lar and profitable service 
2-8 em - 
The Shrinkage of Natural Gas, 

rhe value of the natural gas supply in the West has 
been such as to convert otherwise unfavorable local 
ities into thriving industrial towns and manufacturing 
centers, and in some places the gradual exhaustion of 
the fields of gas has reconverted the communities into 
deserted towns and villages very much as the ex 
haustion of gold mines repeatedly did in California 
and Colorado. It was not many years ago that con 
sumers looked upon the supply of natural gas as some 
thing without end or limit, and for decades the gas 
was foolishly wasted The notes of warning which 
were sounded some ten years ago have in recent years 
been heeded, and in most locaiities the gas is care 
fully saved from all waste But this has not come 
about until almost too late in some sections, and the 
pressure is reduced almost to the point where it hardly 
pays to use it 


Formerly the gas was used freely without any 


attempt being made to measure it, but to-day con 
sumers have their gas supplied to them through me- 
ters, and they pay for the quantity they use This 
system has abated the wasteful methods, and it is 
estimated that one cubic foot to-day accomplishes as 
much as three cubic feet did before. In lighting pur 
poses the gas is further saved by using the incan 
descent mantles, which gives a certain light at much 
less expense than when the gas is burned alone with 
out the mantles In the distribution of the gas in 
Pennsylvania there are several other methods for 
preventing waste, the most important of which is the 
use of smaller size mains 

The reduction in the pressure of the gas is the first 
and pretty evident sign that the supply is giving out, 
and in most of the old gas regions this pressure has 
decreased marvelously, while in a few new ones, such 
as in West Virginia, there has so far been no diminu 
tion in the pressure At one of the earliest natural 
gas regions operated, the State of Pennsylvania shows 
the greatest evidence of gas exhaustion, and at the 
same time the companies operating the wells have 
shown the most desire to economize in the sale and 
distribution of it Regions that were formerly de- 
pendent upon the gas for fue) and for house heating 
are gradually abandoning natural gas for these pur- 
poses, but it is being employed for other industries 
in which it pays better The natural gas engines 
have greatly multiplied in Pennsylvania, and they 
are being used more every year. Natural gas engines 
for pumping wells can be used much more advan 
tageously than steam. This is particularly true where 
the pipes have to run a long distance. The loss of 
steam through condensation in passing through a 
long steam pipe is great, while there is absolutely no 
loss in conducting the natural gas through the longest 
pipes. A growing use of the gas is for operating air 
compressors, and then the rest of the machinery is 


run by the compressed air. This has been found to 
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be the most economical use of the natural gas engines. 
Some of the largest iron and steel mills in Pittsburg 
have natural gas pipes running into them, and certain 
kinds of machinery are operated entirely by this fuel 
There are over 5,000 miles of natural gas pipes in 
Pennsylvania, and these distribute the fuel to widely 
separated interests and territories 

Nevertheless, the pressure has been steadily de 
where the value of the 
.375 in 1888 to $6,242,543 
in 1897, and even to a much further limit in 1900 


creasing in Pennsylvania 


product declined from $19,282 


But through the economizing of the gas for manu 
facturing purposes it is possible that the supply will 
last many years yet in some regions, while in others 
the life of the wells cannot be estimated at more than 
five or ten years New wells are constantly being 
drilled, but the proportion of paying ones to the un 
profitable ones is steadily decreasing, while old wells 
are being annually abandoned. 

In Indiana, where there are nearly 5,000 miles of 
natural gas pipes, the pressure has declined quite 
rapidly in some regions in the past ten years. From 
ISS6 to 1897 the pressure fell from 325 pounds to 195 
pounds iccording to the State Geologist’'s report 


while 


n 1898 it fell to When it is unde 


stood that practical workers in the field believe that 


Sl pounds. 


when the pressure gets below 100 pounds to the square 
inch the majority of the wells cannot be worked 
profitably, the importance of this steady reduction in 
the pressure can be appreciated. The natural gas in 
the Trenton limestone rocks of Indiana is found at a 
depth of 1,000 feet, and this extreme depth makes the 
sinking and operation of wells expensive 

In Fairfield County, Ohio, which supplies gas to 
such cities as Columbus, Lancaster, Athens and Chilli 
cothe, the wells are sunk to an average depth of 2,000 
and more feet, and the pressure is 800 pounds to the 
square inch. This field is comparatively new, and new 
wells have been rapidly sunk there, and the pressure 
has not materially declined. In the northwestern part 
of Ohio, however, the decline in the pressure has been 
from 450 pounds in 1888 to 30 pounds in 1897. There 
are about 600 producing wells in this part of the state, 
and fully half a hundred are abandoned every year, 
while a large percentage of the new ones drilled do 
not produce. The condition of the fields is thus far 
less encouraging than formerly, and in the past decade 
the value of natural gas in Ohio has declined from a 
little over five million dollars to less than two millions 
As in Pennsylvania, the use of the gas has greatly 
changed in recent years, and companies are making 
every effort to economize with it. 

The natural gas supply of New York, Illinois, Kan- 
sas and Missouri is far less than either of the other 
states mentioned, but the pressure has also steadily 
decreased in these portions of the country. The work 
of sinking new wells in these states has declined be 
cause the companies have found less and less profit 
in the enterprise. Some old gas sections are entirely 
abandoned, and the wells now in operation hardly 
supply enough to feed the industries dependent upon 
the fuel 

In West Virginia and Canada the use of natural gas 
has increased in recent years, and these two fields have 
great promises In 1888 there was hardly a dozen 
natural gas wells producing in West Virginia, while 
in 1897 there were over 150, of which 47 had been 
drilled in the last six months. To-day there are up 
ward of 250 producing wells in the state, with new 
ones being steadily sunk. The depth of the wells in 
that state varies from 1,200 to 2,800 feet, and the cost 
of drilling runs from $1 to $1.50 per foot. The pres 
sure varies fully as much as the depth of the wells 
In some of the new wells it has been found to be as 
high as 1,100 pounds to the square inch, and in other 
places it rarely reaches 100 pounds. This great dif 
ference in the pressure makes the matter of exhaus 
tion very uncertain, but experts believe that with 
proper care and avoidance of waste the West Virginia 
gas regions will continue to supply this valuable fuel 
for many years to come. Certain it is that there is 
no sign of exhaustion to frighten the owners for the 
next decade 

Canada is a rich natural gas region which has only 
been recently tapped, and in the last few years sev- 
eral hundred miles of pipes have been laid to bring 
the gas into the United States. Like the mineral re 
sources of Canada, the natural gas supply north of us 
is only poorly understood or measured, and for all 
that we know there are fields of it sufficient to keep 
our industries going for half a century. But in this 
country, especially in the old regions where gas has 
been used for years, the supply is steadily decreasing, 
and some industries that were originally built up by 
the cheap fuel have either changed their location or 
made preparations to adopt other fuel At present 
all efforts are being made to prolong the life of the 
wells that are already in operation. As the pressure 
of the gas decreases the wells are apt to fill with water, 
and this greatly diminishes their usefulness. Trouble 
of this kind is constant, and a good deal of extra en 
gineering work is required to keep the wells free from 


the water. G. E. W. 
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Sorrespondence. 
The Factor of Safety in Vachts, 
To the Editor of the ScientTiric AMERICAN: 
Ir reading “The Factor of Safety in Shamrock,” by 
youc English correspondent, in ScientTiric AMERICAN 


of June 1, I am led to offer a suggestion which may 


explain why relief could not be given when the flaw 
struck the “Shamrock” which carried away her mast, 
relief 
the case of the “Constitution.” 

practical yachting man asks 
‘Why was not the 


the same failure of reaching similar result in 
The first question any 
on reading of such an accident is, 
helm put down, and the ship luffed into the wind to 
relieve the strain?” 
In the account of the “Shamrock” accident we are 


told that the hel \ immed hard down,” but sh2 


wo t come nto the wind The reason for this 
ta of affair lie in the construction of these mod 
ern racing craft Eve one of them carries a lee 


helm, and to that degree iat they are dangerous vé 


sels. The faulty construction that involves this condi 
tion is the tremendous forward 


Were this built more 


rake of the sternpost. 


nearly upright, after the old man- 


ner, the rudder would get a better hold on the water, 


and the ship would respond to the movements of the 


helm 


1 


In the modern racer, the moment she heels at all, 


her entire waterline is changed and lengthened, and 


the rudder acts merely as a narrow knife 
into the biade 


to the plane of the vessel's progress through the water 


running its 


point water, its insufficiently inclined 
to have any effect in throwing her head into the wind. 
The only 


the sternpost 


relief from this condition is either to set 


more nearly vertical, as in older con 
sheets of the head sails so that 
freed, latter 


hardly practicable in such large Crowninshiell 


structions, or to have 


they can be immediately which seems 


craft 


tried to overcome the difficulty in the “Independence” 
by means of a balance rudder. This is a good solution 
of the difficulty in small vessels, but strength and 


weight of materials forbid it in the big racing ma 


chines Speencer Borpven. 


Fail River, Mass., June 24, 1901 


The Hestoration of Star Photographic Negatives. 


All astronomical photographers realize the im- 


portance of washing their plates thoroughly, but in 
spite of this fact they are very prone to fade. Nega- 
ti f Irse ire caref preserved as a record 
and the plates lose their value if any of the star 
images have faded Sir William Crookes, editor of 
The Chemical News, was called in to restore some 
missing star images on a valuable series of pilates 


taken nine years before. The process which he used 
was his own invention, and he 
1. Soak the 


9 


described it as follows 
plate in distilled water for three hours 
Prepare, in advance, two solutions, A and B 


‘ 


Pyrogallic acid 1 


ounce 
Sodium metabisulphite 1 ounce 
Water 80 ounces 





Sodium « (crystals) 12 ounces 
Sodium 4 ounces 
Water SU ounces 


Mix equal parts of A and B, and allow the plate 

to soak in the mixture for ten minutes or a quarter 

of an hour, in the dark Wash well 
3 plate to a 


solution of 3 
Allow 
and then wash the plate 


Transfer the washed 
ounces of sodium hyposulphite in 20 of water. 
it to remain for half an hour, 
in running water for three hours 


4. Prepare a “clearing” soiution according to the 


following formula 


Alum 1 ounce 
( ri ’ 1 1 ounce 
I us sulpha 3 ounces 
mi) nees 
Allow the plate t | n tl for ten minut 
and then remove and g water for six 
hours 
5. Prepare, in advance, two solutions, C and D 
Ammonium sulphocyanide 100 grains. 
Water 10 ounces. 
Sol 
Gold chloride 15 grains 
Water 15 ounces 


For use take 1 
water. Soak the 


ounce of each, and add 8 ounces of 
plate in this mixture for ten minutes, 
and at the end of that time remove and wash it in 
running water for half an hour 
distilled 
Finally drain on blotting paper and allow to dry 
B, C, D, will 
may be said of the 
corked But 


Transfer to a dish of 


water, where it may remain for an hour. 


The separate solutions A keep for 
aun indefinite time, and the 
clearing kept 


they will not 


Same 


solution, if tightly when 


mixed together keep, so fresh mixtures 


should be made each time 


I have given you the full process adopted on the 
plates you sent me, but I think some of them may 
be omitted with no disadvantags« For example, I 


; 


~~ . . . . P 

Scientific American, 
should like to try if the soaking in hyposulphite may 
be dispensed with. I think it can, but I only tried 
leaving it out on the plates you sent that had not 
faded. 

I always found the great secret of preventing 
images from fading out was to wash them very well in 
running water. The clearing solution allows the time 
of washing to be a little shortened, but not much. 

The sulphocyanide and gold solution has the prop- 
erty of precipitating gold on the image and render- 
ing it of a blacker color and diminishing the chance 
of fading. I should think you would find it 
always to use the clearing solution in your 


useful 
usual 
process. 
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Electrical Notes, 


The municipal council of St. Petersbyrg is to send 
an electrical expert to the United States in order taut 
this country 
reorganizing the one in use in St. 


he may study the telephone system of 


with a view of 
Petersburg. 

An attachment is provided in Sweden by which the 
secrecy of the telephone line is assured. The ap- 
paratus, which is rented at a moderate rate, indicates 
whether the telephone operator is listening to the con- 
versation or not. 

Mr. Marconi has a motor-carriage which is equipped 
with a folding cylinder on top of the car and devices 
for the transmission of wireless telegraphic signaling. 
Motor cars fitted 
the forthcoming military maneuvers. 

The under- 
ground railway in London have been so great that a 


with this device are to be used in 


vibrations caused by the new electric 
committee has been appointed to investigate this dif 
ficulty. It 
locomotives were not 


was found that a large proportion of the 
that the 
A new type of locomotive has 


borne by springs and 


rails lacked rigidity. 
been ordered 

All British battleships and cruisers in commission 
for home stations, and all vessels being prepared for 
the Reserve, ‘Training, and Channel Squadrons, are to 
apparatus. All fu- 
Mediter- 
Apps-Newton coils 


be fitted with wireless telegraphy 


ture battleships and cruisers sent to the 


ranean are also to be so equipped. 
are being used. 


The traffic on the new electric underground rail- 
ways in London and Paris is about the same. The 
total number of passengers carried from July 30 to 


December 31, 1900, was 14,458,405 for the London road, 
line The receipts are 
highest for the English road, but the London road cost 
much more to build, the expense being $2,806,000 per 
mile, while the French road cost only $1,403,000 per 
mile. 


and 15,890,526 for the Paris 


In a paper read before the Société Inter- 


nationale des Electriciens, M. Picou, who was the en 


recently 


gineer-in-chief for the electricity supply service at the 
Paris Exhibition 
and power consumption. 


gave some figures as to the output 
The duration of the 
electricity service was 2,756 hours, during which pub- 
and the aver- 
age number of hours of running of the generators was 


total 


lic lighting was supplied for 909 hours 


713.5. The total connections to the mains repre- 
sented 11,265 kilowatts—practically 20,000 horse 
power. The mean daily output of the generators was 


99 


25,336 kilowatt hours. 

The Chicago & Milwaukee 
that it will 
Milwaukee and Chicago at the rate of ten cents for ten 


Telegraph Company has 
announced transmit telegrams between 
words, and one cent for each additional word, says 
The Railway Review. The lines of this company have 
heretofore been used almost exclusively for board of 
trade business, but have now been opened for a gen- 


eral commercial business. The company accepts and 
which can | 


Milwau 


sends any message at the rat« oted e 


delivered by telephone either in Chicago or 
kee No arrangement been made fo! \ 
in a é vay than by telephone, but 
they will be mailed to the persons for whom they are 
intended if they cannot be reached by telephone. 
A new telegraph cable has been laid between 
land and Germany, reaching from Bacton in North 
Norfolk to Emden via Borkum, one of the Frisian 
Islands, making the third cable by this route. The 


cable is the property of an English company, but ow- 


Eng- 


ing to the German government's having contributed to 
the cost of laying the same, the new German cable- 
laying “Von Podbielski,” belonging to the 
Norddeutsche See Company, which 


steamer 


Kable and was 
AMERICAN SUPPLEMENT @ 
few months ago, was chartered to undertake the work. 
Owing to the rough sea that was raging off the coast 


of Norfolk, it was found impossible to haul the heavy 


described in the Scientiri 


eable ashore in the usual manner by towing, so a warp 
was brought to itself floated to 
land by number of huge red buoys. A 
body of one hundred men then hauled the cable along 
the trench to the small cable station. This task com- 
pleted, the “Podbielski” set out for Emden, trailing the 
cable from her stern. 


land, and the cable 


means of a 
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Engipecring Notes, 

At a recent meeting of the Paris Academy of Sci- 
ences M. Berthelot stated that he had found in a 
metallic box, covered with inscriptions and dated from 
700 B. C., that a portion of one of itg characters wes 
made of an alloy of platinum. 


The damage done by fire to a Russian shipyard at 
St. Petersburg was $5,000,000. The fire occurred at 
the Galley’s Island shipyards. The cruiser “Wipjas’ 
and other vessels were burned, as well as many goy 
ernment buildings and military warehouses. 


The statue “La Parisienne,” which surmounted the 
monumental entrance to the Paris Exposition, has 
come to an untimely end. It was being loaded for 
transport to Budapest when it was broken by a fall, 


so that only the head of the figure was left intact. 


A large department store in Brooklyn has recently 
put in ¢ cold storage plant for the protection of furs 
against moths. Usually the furs are sent to one of the 
large cold storage warehouses, but it is an innovation 
for dry goods establishments to have such a plant on 
their own premises. 


The work of erecting the structure of the Boston 
Elevated Railway was completed on the 12th of May. 
The length of the road is seven miles, running from 
Sullivan Square by way of Main Street, Atlantic Ave- 
nue and Washington Street to a loop in Douglas 
Street. 


Recent experiments with acetylene appear to indi- 
cate that much of the discomfort attending the com- 
bustion of unpurified gas, which was formerly ascribed 
to phosphureted hydrogen .Imost entirely, is really 
due in great measure to the presence of sulphur com- 
pounds other than sulphureted hydrogen, which com- 
pounds are not from the gas by materials 
that are competent to remove H, 8. 


extracted 


A simple device has been put into practice in the 
U. S. for truing up railway carriage wheels, and it is 
said to have been attended with considerable success. 
It consists of a brake shoe, which is formed with pock- 
ets filled with a grinding material. When a wheel be 
comes flattened it is necessary only to remove the reg- 
ular shoe and replace it with the truing shoe, run the 
carriage, do the braking as usual. 


The railroad between Beirut and Damascus is suffi- 
cient for the traffic between the different towns along 
the route. Considering the heavy indebtedness of the 
road, together with the fact that the company must 
add nearly $100,000 each year to the running. expenses, 
it is a question if it will be long-lived or not.. Work on 
the Haifa-Hauran-Damascus Railroad has been stopped, 
and it does not look as if the present promotérs would 
complete it. 


Consul Hughes, of Coburg, April 26, 1901, says that, 
according to Russian official publications, the old 
wooden boat bridge over the Amu Davija, on the Middle 
Asiatic Railroad, near Tschardjni, will be replaced by 
an iron bridge 5,000 feet in length. The new structure 
continues the Consul, is to be built in such a way as 
to prevent the river from shifting the bridge founda 
tions. According to the plans published, there are to 
be twenty-four piers, each about 185 feet apart. The 
total weight of the structure will be about 5,190 tone, 
will be about $2,558,500 
The Consul suggests that this may be an opportunity 
bridge builders, if immediate action is 


and, it is estimated, the cost 


for American 
taken. 

The Bavarian State Railroad is establishing a pre- 
paratory school for employes at Munich. 
at this school for at least one term will be obligatory 
upon all who wish to obtain employment. Candidates 
who have passed the one year army volunteer examina- 


Attendance 


tion and who are desirous of competing for the higher 


executive in mechanical branches in the railroad ser 


vice are allowed to have two months’ practical experi 


ence in railroading before taking a course in the 


school, in order that they may be better able to under- 
stand the theoretical teaching which they will receive. 
Candidates are to be allowed partial pay while attend 
ing the 
course. 


school. This also includes the telegraphic 

The handling of large crowds in parades and other 
gatherings is always a difficult matter. San Francisco 
has solved the problem of keeping the streets clear of 
crowds for parades without the usual cordon of police 
and also without 
tion of poles in the pavement 
The device 
scribed in The Municipal Journal and Engineer. Metal 


disturbing pavements by the inser 
upon which to strir 


wires. was recently illustrated and de 


sockets are sunk in the street pavement just outside 


the curbs and 50 feet apart. They are conical in shape 
These sockets are embedded and surrounded by four 
inches of concrete. 
permitting drainage A 
into the sockets when not in use. 


The socket is open at the bottom, 
cast-iron removable cap fits 
Into these sockets 
when parades are held are inserted wooden posts of 
Oregon pine, and the wire cable is attached to these 
posts, 
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PYRAMIDS OF DEL MAR—EROSION ON THE PACIFIC 


COAST 


K CHARLIE Fr. HOLDER. 
When one hears of the pyramids of 
naturally associates them with the 


Orient but there are small pyramids, 


Mexico, and the mallest pyramids, 
those of the coast of California 
along the township of Del Mar 
hese pyramids were not made by 
hands. but are none the less in 
teresting, covering a large area of 
the precipitous cliff that fronts the 
seu The pyramids are very small, 
and in reality are not pyramids at 
all, being, as shown in the accom 
panying illustration, a broken cliff 
made up of cone or pyramid-shaped 
points and presenting a striking ap 
pearance Erosion has been the 
master hand here, the rush of water 
during the winter rains of decades, 
perhaps centuries. The cliff is a 
friable disintegrating sandstone, in 
some places with belts or areas of 
adobe, with here and there a statum 
of pebbles. The water in running 
down from the mesa above strikes 
a hard obstacle and divides, form 
ing a channel on either side which 
increases in depth until a perfect 
cone or pyramid is formcd. But it 
is the regularity with which this 
has been accomplished that gives 
the striking result Looking down 
upon it the observer seems to see 
a field of mimic volcanoes, tens of 
thousands rising in points—a mimic 
picture of desolation in marked 
contrast to the mesa a few yards 
away gleaming with flowers, or the 
beach below with its peculiar and 
characteristic flora From the 
beach, or front, shown in the illus 
tration, the pyramids might be a 
gigantic pipe organ 

This formation which adds 
materially to the attractiveness of 
the long stretch of coast of South 


ern California, is not confined t 
Del Mar, but is found at various 
points, though by no means in so 
marked a degree. The iocation in 
dicated is well included among the 
points worthy a visit by the wan 
derer through the oasis of South 
ern California The shore line 
is particularly interesting from 
the many singular, indeed strik 
ing, examples of erosion or 
water-wear that it affords At 
Point Firman there is an in 
teresting instance. Here a bluff 
reaches out into the sea, formed 
of stratified rock by natural 
causes in the past the strata 
have been tipped to an angle of 
forty-five degrees; the front ex 
posed to the spray has been 
beaten into strange saw-tooth 
shapes, and out-~from the shore 

a lofty pillar has for centuries 
defied the wear and tear of the 
elements. The sea has smoothed 
off the softer strata until in 
places a level, slightly inclined 
smooth floor of rock is left from 
which runs a lofty tower com 
posed of layers of different 
strata which for some rei 
son have sufficient hardness to 
resist the rush and swirl of the 
waters. This point .s one of 
the most exposed in Southern 
California, lying so that it re 
eeives the direct swell of the 
ocean to the north of the island 
of Santa Catalina, which is a 
natural windbreak for the coast 
for twenty miles south. Daily 
the sea boils about the rock sen 
tinel, often covering it and strik 
ing the lofty cliff, rising in 
fluffy masses high in air to the 
top of the bluff where the light 
stands. 

An interesting and picturesque 
effect of erosion expressive of 
tho wear and tear of the sea 
is seen in the well-known 
Arck Rock at Santa Monica, 
about seventeen miles from Log 
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Here there is a long stretch of beach, the 
town being situated on a bluff which rises from thirty 


or more feet precipitously above it. 
the Sierra Santa Monica Mountains, extend- 
ing from ten miles inland to the very coast, terminat 
the sea in the Arch Rock 





ARCH ROCK, SANTA MONICA. 





SENTINEL ROCK, POINT FIRMAN. 





PYRAMID CLIFF, CALIFORNIA, 


but 


The mountains here 
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conglomerate formed of water-worn 
pebbles, from the size of an egg to a man’s head, firmly 
solid mass There is every evidence 


mountain range once extended farther out 


the sea battered it down, leaving 


a pseudo flying buttress which is submerged at high 


tide This point is exposed to 
heavy seas and, singularly enough, 
the wearing effect of the water told 
not upon the outer portion where 
the most force was vented, but 
upon the inner, with a result of 
breaking through it, forming a per 
fect arch about twenty-five feet 
high, which has now becon one 
of the striking features of interest 
in this section of the coast, as be 
neath it runs the beach road from 
Santa Monica to the country be 
yond At high tide the water cov- 
ers the roadway here, and it is evi 
dent that the arch is growing and 
in time will | 


e separated from the 
mountain and isolated 
One of the most picturesque and 
remarkable examples of erosion was 
found by the writer at the island of 
Anacapa, off Ventura County. This 
island is the top of a submerged 
mountain range. In fact, at one 
time in all probability the coast of 
Southern California has had an 
outer coast range parallel to the 
mainland. When the land settled, 
as it must have done here in one 
of the many convulsions of the 
previous geological ages, the peaks 
of these mountains alone remained, 
now representing the islands of the 
Californian coast, beginning with 
San Miguel and terminating with 
the Catalina Islands and possibly 
the Coronados. Anacapa is the 
last of the Santa Barbara group 
It is low-lying, made up of rock 
with a top dressing of soil, rising 
at the southern end in a sloping 
mesa about one hundred feet above 
the sea The island has been 
broken through by the sea in one 
place, and at the extreme south 
end a section has been arated, 
forming an isolated arch of great 
size and beauty visible a long dis 
tance away. The arch is the softer 
portion broken away by the sea, 
and is large enough to admit the 
passage of a good-sized vessel 
On the island to the north of this 
other arches are found illustrat 
ing this wear and tear of the sea, 
while at the island of Santa 
Catalina strange features are 
seen 
On this island the south ard 
west coasts rise abrupt and for 
bidding, forming a wall often ab 
solutely perpendicular, or even 
overhanging the sea, for miles 
there not being a beach or cove 
available at high water, the long 
rollers of the western ocean mak- 
ing a clear sweep upon it, rising 
high in the air. Asa result, the 


coast is cut and worn in a mar- 


velous manner, bringing out 
curious figures in the rock At 


the north end a fine pedestal of 
rock surmounted by a natural 
figure is seén, the top orna 
mented with a turbanlike object 
which close observation shows to 
be an eagle’s nest Great fis 
sures cut in here and there, nar- 
row and deep, from which 
weird sounds of the seething and 
boiling sea issue. The base of 
the island has been worn into 
spouting caves, and as the sea 
rushes in the air is forced out, 
causing a deep, reverberating 
roar accompanied by a hissing 
sound like the escape of steam, 
while the water hurled upward 
and outward can be seen a long 
distance. On the south side oi 
the island the water has worn 
an isolated rock into the image 
of a strange face, called the 
Sphinx, which looks into the 
west, not within the memory of 


man having changeu. 


Scientific American. 
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THE THOMAS AUTO-TRICYCLE. THE LANCE-BOATS OF THE GERMAN CAVALRY. 

In Euro; where the motor-carriage industry was It has always been a matter of no small difficulty to 
first dev ped and where the purchasing public is provide bodies of cavalry with suitable vessels for 
more e\pert in the use of motor-vehicles, the auto- crossing streams. Only in cases of absolute necessity 
tricy« plays no small part in automobilism. Fully are the horses driven bodily into the water; for in the 
seventy per cent of the self-propelled vehicles in 





the three-wheeled type. American 
blind to the merits of the 


Europe are of 


chauffeurs have not been 


tricycle. Each year sees a greater number of tri- 
cyt les in use. Of the American-made auto-tri- 
cycles a typical example is a machine made by the 
E. R. Thomas Motor Company, of Buffalo, N. Y., 


which forms the subject of the accompanying illus- 


tration, and which compares favorably with the 





best French cycles 
In this vehicle the gasoline reservoir and car- 
bureter are combined in a single triangularly- 
shaped tan! inted behind the seat-post. The 
tan! provided with a tube, the lower end of 
h carries a flat plate called the deflector, held 
somewhat above the level of the gasoline. Through 
this tube and under the plate the atmospheric air 
passes and evaporates the gasoline which sur- 
rounds the edges of the plate. The vapors pass 
through the throttle and air-mixer valves on top 
of the carbureter, near the seat-post tube, and are 
here mixed with the proper quantity of air before 
entering the engine cylinder 
The crank-case of the engine contains two fly- 
wheels between which the crank turns. Besides 
performing its usual function the crank-pin also 


the 
together 


serves purpose of holding the two flywheels 


allowed for the 
left-hand side of 
crank cé mechan- 

Fastened to the end of the left flywheel axle 


sufficient being 
of the The 
contains the exhaust-cam 


Space 
free crank 
the 


ism. 


passage 


iS€ 


THE THOMAS AUTO-TRICYCLE 


is a pinion which meshes with a small spur-gear, 


turned once for every two revolutions of the’ flywheel. icy weather of winter and the torrid heat of summer 


Externally this gear is provided with a cam which the fording of a river is always accompanied with 
acts upon a small shoe having a vertical stem whereby some danger. It has been the practice of the German 
the exhaust poppet is lifted at the right moment. War Department to equip each regiment of cavalry 


with two folding-boats, the value of which has always 


The pinion performs still another function. Through 




































its center a small shaft passes, terminating in a small 
cam whereby a spring is moved every second revolu- 
tion, which spring in turn comes into contact with : 
platinum-pointed screw The object of the vibrator 
thus constituted is to make and break the electric 
current so as to produce a spark in the combustion- 


chamber of the engine. Current for the production of 


the spark is obtained from a four-cell dry battery in- 

{ upper reach-tube. The insulated 
wire extend from the positive and negative poles 
through holes in the battery box, twice around the 
frame. The circuit can be made and broken by a grip 
on the handle-bar, by means of a key switch or safety 
switch at the front end of the tricycle, so that the ma- 
chine cannot be started by any one but the operator. 


The switch is operated by a small brass plug-key which 


can be carried in the pocket 
The motor used is of the four-cycle type, the opera- 
tion of which is too wel! known to require extended 


The 


means 


comment speed of the tricycle can be controlled 
of the throttle the left 


hand side of the upper horizontal bar, or by the spark- 


either by gas lever on 


controller lever placed somewhat in advance of the 
gas lever on the left-hand side. This second lever 
moves the vibrator so that the moment of contact is 
varied as may be desired When the spark passes 
early the explosive mixture is ignited at the moment 
of greatest compression. Hence a more powerful im- 


pulse of the piston, and hence greater speed is ob- 
tained When ignition occurs late the piston has 
already started on its down-stroke and the compres- 
sion is not at its maximum. Consequently, when th< 
mixture is ignited the explosion is less powerful. 
When the throttle alone is used to con- 

trol the speed, the quantity of gas fed 

to t motor is limited, so that the 

force 0 he explosion reduced ot 

increased at the rider’s will 


The transmission gearing consists of 
a small pinion on the end of the right- 
hand axle of the flywheel, which pin- 


ion meshes with a larger spur-gear in- 


closed in an oil-tight aluminium case, 
The spur-gear is centrally secured to 
the differential-gear Like the trans- 
mission-gearing the differential-gear is 
inclosed in a case. On the outside of 
this case is a brake-pulley and a han#d- 
brake controlled from the handle-bar 
by a lever. The brake mechanism is 
so powerful that the machine can bea 
stopped within its own length. 

The exhaust-gases pass through a 


chamber or muffler placed beneath the 
By 


of the exhausted gases is 


re 
fler 


effectively dampened. 


‘ar cross-tube means of the muf- 


the nois« 


se _ 
A few drops of turpentine poured in 
closets will keep away moths. 


TWO LANCE-BOATS READY 


FOR SERVICE. 
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been rather questionable for the reason that the heavy 

boat-carrying wagons could follow the main body of 

men but slowly, and were often enough nowhere to ve 
found when they were aciually needed. 

The cumbrous folding-boats and their wagons have 
now been discarded by the German army for a 
more trustworthy and more easily-carried vessel. 
The new contrivance is the invention of Herr 
Adolf Rey and is called a lance-boat for the reason 
that its frame is built up by means of the lance 
carried by German troopers. With twelve or six 
teen lances six men can build a boat in five min 
utes; in two minutes they can take that 
apart. In two minutes the frame is spanned with 
a waterproof piece of canvas, and the boat is ready 
for service. Lances suitably covered with canvas 
are used as oars. The oar-blade consists of a strip 
of canvas 2 feet long and 6 inches broad, upoa 
which slats are sewed. Such a rudder-biade can 
be readily rolled up and thrust into one’s pocket. 

The connecting members and locking devices 
used in assembling the boat-frame, together with 

the rudder-blades, weigh 20 kilograms (44 

pounds); the canvas 12 kilograms (26 pounds); 

in all, 32 kilograms (72 

this small weight a single horse can carry 

parts of two boats. 
The strategical value of the invention is obvious. 

As we have already remarked, every regiment of 

cavalry was formerly equipped with its wagon and 

two folding-boats. While the regiment was trot- 
ting along on a good road the wagon had no diffi- 
culty in keeping up. But had often 
enough to cut across country. It therefore happened 
that the large wagon, weighing some sixty hun- 
dredweight with the boat, could not always follow 

Sometimes the wagon would stick fast in 
soil or mud; sometimes it was upset. Thus it happened 
that for days, as a general rule, no one in a regiment 
knew exactly where the boat wagon might be found; 
and thus it happened’that the boats were never at hand 
when they were most urgently needed. It was prac- 
tically impossible not only to traverse marshy meail- 
ows, but also to cross deep or broad ditches or to fol- 
low the small winding paths of a forest. With a horse, 
on the contrary, carrying the part of two boats, these 
difficulties disappear. In the quiet, concealed groves 
which could never be reached with a wagon, a lance- 
boat can be assembled in a few minutes. The patrels 
can cross the river at a spot which the enemy would 
probably consider it impossible for any body of cavalry 
to ford. Equipped with such boats a mobile squadron 
thrown into an enemy's country is hampered by noth- 
ing. Impassable roads and bridges, which are usually 
destroyed or rendered impassable by the enemy, can no 
longer hinder the onward course of the troop. 

As we have already remarked, each regiment of Ger- 
man cavalry has hitherto with one 
wagon and two folding-boats. The wagon is drawn by 
six horses, three men acting as drivers, and one officer 


boat 





pounds). By reason of 


the 


horsemen 


bogrv 


been equipped 


as a commander. Four men and seven horses are 
therefore required. The adoption of the lance-boat wi! 
dispense with all this unnecessary apparatus. A sin 


gle horse will now carry the parts of two lance-boats 
for each squadron. If two folding-boats of the old par- 
tern were to be provided for each squadron, a regiment 
composed of five squadrons would require the services 
of twenty men and thirty-five The German 
cavalry is divided into one hundred regiments. Hence 
two thousand men three thousand five hundred 
horses would be needed to carry along folding-boats. 
The enormous saving of the lance-boats is therefore 
evident. 

Very quietly experiments have been made with the 
lance-boats for the past two years. Their 
been such that their adoption has been 
We 
Meer 


horses, 


and 


suecess has 
definitely decided 
debted 


the above description. 


upon are in 


to Ueber Land und for 
th oe - 

The Comptroller-General of Patents, 
Designs, and Trade Marks for 
Britain has issued his report for 
year 1900. 
922 applications for patents last year, 
16,952 for the registry of designs, and 
7,937 for marks, There 
marked in the 
for patents from the United Kingdom 
while the number of applications from 
this country showed a great increase. 
Outside of Great Britain there were 
3,184 applications the United 
States, 2,651 from Germany, 946 from 
France, 418 from Austria, 184 from 
Belgium, 156 from Canada, 150 from 
Switzerland, 104 from Sweden, and 100 
from Italy. No other country cortrib- 
uted as many as 100. The revenue de- 
rived from fees for patents amounted 
to $1,020,720, an increase upon the re- 
turns for 1899. 


Great 
the 
There were altogether 23, 


trade was a 


decrease applications 


from 
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The Junefran Electric HKallroad, 

In a paper read at the International Congress of 
Railroads, Paris, Mess Auvert and Mazen gave som 
interesting details egarding the Jungfrau Electris 
Raiiroad, fror hich we elect tl followin fact 
The construction of this road w ! un at the end of 
1896. afte everal year of tudy, th having been 
nece iry owing to the importance and difficulty of the 
work to be executed The line inite the Be 

‘ ) ' mad n th the tation ¢ Petit 

l tuated or i rock plateau about OO Teet 
elow the imn t Jur ra An electric eleva 
or will tl enge re e plateau to the 

immmit of the mountair The distance between th 

rminal athe f ti i about i miles and the 
maxin m 7 | el After stretch of 1! 
miles in the open al the line rut in a tunnel for 
nearly 6 mil rhe ck is narrow-gage (39 inches) 
ind ji la n i! pinion system 
used on a unt of the heavy grade, the rack being of 
tl s b | ern al laid hetween the rails; the 
cut have a i I ( feet in the open road and 
650 feet | tl tun! After an international con 
ourse wh ’ is | in order to make a thorough 
tudy of the system, the commission appointed for the 
purpose decide to adopt electric traction, using the 
three-phase tem of alternating current. The energy 
nec iry for the trair as well as for the electri 
levator and different installations is to be furnished by 


hydraulic plants at Lauterbrunnen and Busglauenen 
useing the power of the Rutschine; at the first point 

100 horse power may be obtained, and at the second 
9,000 horse power rhe first hydraulic plant was in 


stalled at Lauterbrunnen It consists of four alterna 


tors of the Oerlikon type connected by elastic 


shaft 


coupling 


to Girard turbines with horizontal 


The overhead line which carries the current from 


Lauterbrunnen to Petite Scheideze at 7,000 volts is of 


hard-drawn copper, carried on porcelain insulators 
The line is fed by 12 sub-stations distributed at inter 
vals which depend upon the grade of the road; th 
last sub-station supplies the electric elevator At the 


lowered by transformers 


the 


substations the voltage is 


from 7,000 to 500 volts for line; each of these sta 


tions has two Oerlikon transformers of 200 kilowatts 


eapacity. The rolling stock of the system consists of 


electric locomotives, a type of passenger car with sit 
gle truck and connected to the locomotive at the op 
posite point, ordinary cars with two axles, and freight 
cars. The locomotives, of which the first were built by 
the Swiss Company of Winterthur ind the electrical 
equipment furnished by Brown, Boveri & Co., have two 
axies and carry two tri-phase motors of 150 hors 
power each, working at 800 revolution Each of the 


motors operates a toothed pinion engaging in the rack 


The cabins of the locomotives are entirely inclosed 
owing to the low temperature which prevails at times 
in these regions The locomotives carry two trolleys 
for each of the two overhead wires The system of 


the object of special study, owing 


different 


brakes has been mads 
to the braking 
field of the 


the armature to 


heavy grades; five methods of 


are used. In the first, the rotating magnetic 


motor is reversed in direction, causins 


stop and then rotate in the opposite direction; in th 


second the armature i imply put in short circuit, and 
as the train descends by its own weight the motors 
become generators and a braking action ensues \ 
third disposition applies a brake when the current is 


interrupted; this brake is formed of a steel band pas 
ing around a drum mounted on the axle of each motor 
and is applied by a system of powerful springs. Thess 
springs are normally held back by an iron core which 


plunges into a solenoid connected to the circuit of the 
cuts th when the 
the 


alsu broken by a 


line; a centrifugal regulator current 


speed of the locomotive passes a fixed limit, and 


brake is applied: the current may be 


switch when necessary Lastly 1 brake and 


brake hoes 
mounted on the shafts of the 


screw 


levers act upon working against a drum 


pinions and a clutch brake 


acts upon the rack The passenger cars are entirely 
inclosed and are electrically lighted and heated rhe 
freight cars are open and weigh when loaded about 11 


tons The elevator which is designed to convey the 


tourists from the plateau to the summit of the moun 
tain is to be operated by a three-phase motor mounted 
with the 
each of which 
the 


directly cabin; this motor operates two pin 
rack fixed to the 
lifting the 


over by 


ions, engages with a 


sides of elevator shaft, thus elevator 


besides 
which 
mechanical 


other racks will be 
the automatic 
installation of the 


upon a platform 


two run pinions 
The 


con- 


regulators. 
will be 
the 


operate speed 


elevators 


tained placed underneath cabin. 


The tunnel will be lighted by incandescent lamps 
placed at 80-foot intervals: the stations will be well 
lighted and heated by electric radistors taking 1% 


horse power each 
—_—_+2@+—.— - 

The aggregate tonnage of American vessels is 
5,164,839 tons, and the vessels having a tonnage of 
1,565,587 navigate the Great Lakes. The aggregate 
tonnage ten yeare ago, or in 1891, was 4,684,759. 


Scientific American. 


A NEW INSTRUMENT FOR THE MEASUREMENT OF 
HIGH TEMPERATURES .* 

Up to a comparatively recent date, there had not 

been invented an instrument which would permit of 


a continuous manner 
over. 


uring with facility and in 
1.000 F 


may be 


mea 


temperatures of and Among the sys- 
mentioned the air thermometer, 
thermo-electnic couple, the electric method with plati- 
and other methods, 
for ordinary and 


They lack the element of continuity; 


tems in use 
num resistance coil, fusible alloys, 
but none of these is suitable con- 
tinuous service, 
the apparatus are too delicate for ordinary use, they 
on the other hand, lack the qualities 
to assure a regular and easy manipulation. 
which tried 
fitted 
for measuring and registering temperatures up to the 
point at which platinum principle of 
working is shown in the first diagram. A and B 


openings platinum diaphragms at each end 


are inexact, or 
necessary 
rhe has 
for several months, and seems to be eminently 


system is to be described been 


softens. Its 
are 


made in 


/. 





cls c \, 
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Fig. 1.—NEW PYROMETER 
of a chamber, C; at D is a steam aspirator which 


maintains a uniform exhaust in the chamber, C’, on 
the left of the diaphragm Air is drawn through the 
diaphragm by the aspiration in C’ and a partial 


formed in the chamber, C, which causes air 
the opening, A. The equilibrium 
and the 
measured by the water-gages, p and gq. If 
arriving at A is kept hot, while the temper- 
B and the vacuum in C’ remain constant, the 
and the 
will be measured by the height of 


vacuum 18 
to enter it through 


is established in a few seconds, vacua in U 
and C” are 
the 


ature of 


air 


vacuum in C will be increased, 
of the 
the 


upon 


temperature 
ingoing air 
water in the The apparatus constructed 
in the second diagram. 
which keeps a constant vacuum 


gage, p 
this shown 


At B is the aspirator 


principle is 
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Fig. 2.—NEW PYROMETER. 


filled 
If the vacuum is greater 
enter 


and in 


water 


in the chamber, C’, partly with 
which plunges the tube, nn’. 
than the this will 
through the tube and the vacuum 
In practice a small quantity of air always passes in 
the tube and the vacuum is kept constant. To main- 
tain a constant temperature of the diaphragm, B, the 
of the air-inlet 
inclosed in a traversed by the steam 
ing from the aspirator. The air arrives slowly enough 
to take the temperature of the steam before reaching 
the opening, B. The the 
water gage, ¢q. the gage, L, 
above. On the right of the diagram is the disposition 
of the apparatus in the furnace. The entering air 
passes first through a tube, /, filled with cotton, then 
into the platinum tube, d,. inside the furnace, where 
it takes the temperature of the surrounding medium. 


allow air to 
be diminished. 


water pressure, 


will 


latter, as well as a portion tube, is 


recipient com- 


vacuum is measured by 


and registering vacuum 


* Extract by Paris Correspondent of Scientrric American from a 
paper read before the International Congress of Gas Industries by Mr. Alten 
8. Miller, of New York. 


JuLy 6, 1901. 


which has an 


connected at 


Inside of it is a second tube, e, 
ing, A, by which 


g to a copper tube leading to the apparatus on the left. 


open- 


the air enters; this is 


The instrument is graduated by comparing it directly 


with a standard pyrometer, as its practical curve dif- 


fers considerably from that calculated by the formula. 


A number of trials lasting for several months have 
shown that the graduation is sufficiently exact, that 
the indications do not vary and that the temperature 
at A is always measured by the pressure of the gage 


The instrument is not appreciably affected by a change 


of barometric pressure, as this produces effects which 


tend to counterbalance each other. The advantage of 


an instrument which will high 


need 


measure temperatures 
the 


apparatus, 


not be insisted upon At present, in 


case 
of a 
the 
menting 


battery of gas furnaces or water gas 


upon after 
the men in 
points. It is 


proper temperature is decided experi 


certain and charge 


instructed to work 


for a time, 


are to these impossi- 
ble, however, to keep a constant heat in this manner, 
and it is important to have an instrument which will 
regular working. An efficient 


undoubtedly 


assure a pyrometer will 


prove of great value in industries 


many 
in which high temperatures are used 


->+ore - 


Report of the International 


Co 
the 
met at 





Hydrographic 





The full 
Congress, 


report of International 
which 


published 


Hydrographic 
time 
is now awaits the 
of the the 
tions of the Congress are carried out It 
that 


be carried on 


Christiania a short ago, 


and it only now support 


various governments before recommenda- 
is suggested 
the explorations of the Northern Atlantic should 
for at that 
should be the ocean 


to study 


least five years, and each 


assigned a certain area of 
The 
the establishment of a permanent Hydrographic Coun- 
cil for the 


investigation of the 


nation 


thoroughly conference also suggested 


and biological 


with a central bureau and 


co-operative hydrographic 
waters, 
international laboratory. It is estimated that the cost 


this 


establishment 

that 
bution of each government would be trifling 
gress the inclusion of 
the European 


of maintaining central would only 
the contri- 


The Con- 


amount to about $25,000 annually, so 


also strongly recommended 
the Islands in 
graph system as soon as possible in order to facilitate 


Iceland and Farée tele- 


and to render more thorough the weather forecasts 
for long periods, and also for the purposes of the 


deep sea fisheries 


+ 0 - 


Preserve Your Papers, 


Each issue of the Screntiric American should be 


preserved, after having been read, by securing the 
same in a neat and attractive binder, which is supplied 
by the publishers. It will prevent papers from being 


mislaid, and at the end of the half year the numbers 


will be in perfect order to send to a book-binder, and 
all of the numbers of six months will be available for 
reference at any time. Binders for both the Scienriric 


AMERICAN and ScienTiFIC AMERICAN SUPPLEMENT are 


provided 
of the periodicals are 
One binder 


They are covered with cloth and the names 
gilt on the 
and if the subscriber 


stamped in sides 
will last many years 
bind the 


together by cord 


does not wish to numbers permanently, he 


the holes 

the 
inexpensive and satisfactory 
that are not 
for either 


them through 


been 


can fasten 
which 


binder 


have after from 
This 


keeping 


punched removing 
affords an 
to be referred 


publication is 


volumes 
to frequently The binder 
mailed on receipt of $1.50. 


way of 


> -o+ oe 


The Current Supplement, 

The current SupPpLeMENT, No. 1331, has many arti 
cles of unusual interest. “The Excavations of Tim- 
gad” is accompanied by several illustrations showing 
the important archxological discoveries which have 
recently been made. “Protection of Ferric Structures” 
by M. P. Wood is concluded in this issue. “A Re- 
markable Railway Crossing” shows a point where 
1.135 trains pass daily at Newcastle, England. “Prog 
ress of Photography” by George G. Rockwood is con 
cluded The present installment, deals with the re 
productions of paintings, photographs in natural col- 
ors, instantaneous photography, photography for war 
purposes, photography as legal evidence, etc. “Elec- 


is by W. W. Brigden. 
Best to Prevent It” 


trolysis of Water in Gas Pipes” 
“Milk Contamination How 
is by Dr. D. S. 


ant 
lanson. 
Contents. 


(Tilustrated articles are marked with an asteriak.) 
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RECENTLY PATENTED INVENTIONS. GAME-TABLE.—Cuar.ies W. Stroup, Jop-| given. The book is a valuable one for all | Business and Personal Wants. 
lin, Mo. The table is to be used in card-| persons engaged or interested in improving 
Agricultural Implements, in ‘ " 4 Bis cot 
games. The essential feature is a table having | the roads of our country. en ames sanennr nanan 
HOE! MACHINE Grorce W. STACY,| rotary ts or carriers provided with pocke READ * THIS COLUMN | CAREFULLY,—Yo 
Bel Miss. The invention ts en tuguevé: tc. acute. aie ee ane h pockets | BericutT DES COMITES DER- MECHANISCHEN y 4 4 You 
Belm« iss ie inven 1 is an I to receive the cards which are to be dealt to KUENSTE UEBER Din ARBRITEX. bes wili find inquiries for evrtain classes of articles 
mer muchines designed for chopping cotton} the players. By means of this device a fair Heann At nae Secsam Eke wpb numbered in consecutive order. If you manu- 
or for use wherever it is desired to hoe the] qigtribution is secured. ‘There are fifty-four _ ‘Selleieaeoeen vo ete facture these goods write us at once and we wil) 
ind or thin out a growing crop. The im-| pockets in all. Hence it will be necessary fend, Abgefasst von onee = gen-|” 2d you the name and address of the party desir. 
ovements are designed to be used in con-| to take two cards from another pack, a deuce mg Pe ee ee 14, ing theinformation. In every ease It is neces- 
nection with any form of straddle-row culti-| and a tray, for example, and give them a cer- , " : sary to give the number of the inquiry. 
vator and to be operated from the wheels of| tain value such as honors. When the pockets| BERICHT UEBER Die SICHERUNG UND BE- MUNN & ©O, 
a. enbiiiiies on the cartiers axe allied thes will be aes FESTIGUNG DER SCHTENEN aur Howz-| ooo, worms ch chee 
, * _ ow _ a ne Marine Ir ; . © 
BERRY-BOX.—Henry C. Finuey, 135 Main | slots in front of each player. From the slots, WELLEN VERMITTELST EINSCHRAU 3 §F _ a loago. Catalogue free. 

; P ; ‘ : : The | + fia . agg eee: 2 3 c ZDUE nauiry Neo, 045.— For manufacturers of amall 
Stree Oklahoma, Oklahoma Territory. The | the five cards of a hand are selected. Should BARER Honzt EBEL (trénail). System gasoline or petroleum motors suitable for automobiles 
entor has devised an improved berry-box | the player wish co discard, he lays his discards Albert Collet. Von M. Cartault. | TURBINES.—Leffel & Co. Springfield, Ohio, U. 8. A 

‘ . NEB Le a». rir “id, . 5B. 4 
made of pasteboard or other thin, cheap ma-, to one side and takes other cards from the re Paris: Veuve Ch. Dunod. ! iry N , vue ny 
terial, which box can be packed and shipped | maining series of four pockets.. Other methods | Dig BiseNKONSTRUKTIONEN siete Sener akumeese vane 946.—For a foot lathe suitable fur 
i P * » > 7 Tv yy “ . a orn . “ae Ms P Be . | 
knocked down” or in the flat and easily —< oe the bagece pyres be Prag se - “ Hocusavren. Ein Lehrbuch zum Ge “U. 8." Metal Polish. Indianapolis. Samples free. 
‘ ‘ struck » for use ‘he bo i ce table is a simple and very eficien anc air . . © ” » | 
juickly ruck up f I x Is ym | I brauche an technischen Hochschulen | luquiry No, 947.—For manufacturers of bard rub- 
posed of two parts, a body and bottom, the | card-dealer und in der Praxis. Yon Max Foerster. | °€" 
latter being supp: entrally by the fasten TIMBER-HOOK.—Grorce H. HrrcHines, IV. Lieferung. Fortsetzung des III.) WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
ing dev ecures the de of the bodies | Hoquiam, Wash The drag device carries a Abschnittes. Kuppeldacher, Zeltdich-| tnauiry Ne. 948.— For manufacturers of giass 
joint-plate which is pivotally connected by er, Walmdiacher, und Fépplsche Ton- | *@be* 
ee straps with the hook-bars. The drag device nenflechtwerkdicher. 97 illustrations | Y#"*ee Notions. Waterbury Button Co. Waterd'y, Ct, 
Engineering Improvements, |} when drawn upon pulls the joint-plate which and one plate. Leipzig: Wilhelm En- Inquiry No. 949.-—For toy novelties such as a 
ROTARY ENGINI Epwarp A. Stewart, | operates to draw the hook-bars firmly together gelman. 1901. Large octavo. Pp. Ayercheg fortune, ete. 
rroy. Obie rhe piston of tl ngine is pro and force their prongs into the timber. The 257-320. Handle & Spoke Mechy. Ober Mfg. Co., 10 Bell St., 
no © p on 0 1 eng » is J 2 _ x . 
~T vice s rs -eely from side to side, Chagrin Falls, 0, 
vided with a number of veripheral buckets. drag device wings freely The » . 
sveusil tie eettader. a Red oe ¢ steam-chests | Mdeperdently of the hook-bars and being con s a fer ne. ee of this admirable | Inquiry No. 930.—For manufacturers of large job 
I cyt t t ” 0 Steg < ests a Por , . fe re oy a vay 
ire grouped, each being connected by an ad nected with the joint-plate pulls thereon and ; 4 lich we have had previously occasion | Presses, 
siniehee and on alec ine vith. the | then on the connecting straps Thus traction ; °° hens upon favorably, continues the dis Sheet Metal Stamping: difficult forms a specialty. 
ylinder A valve is mounted to turn in each is exerted whether the drag device Is in line} cussion ae roofs begun in the previous instal- | The Crosby Company, Buffalo, N. ¥. 
team-cl g 3 mtrol th 1dmission and ‘ x- | with the joint or hook-bars or stands on either | aa Fhe explanations and illustrations are, on tet” Kee BO1.—-Ver anes AF See 
steam-ches Oo ri he dmissio t » : : , ‘lv clear Vy celle 7 — | er, 
iust of the steam to and f the li ler | Side of the joint, as most frequentiy happens | Singularly clear. Excellent use has been made | 
~ ee ene from tae Cyne All twisting at the joints is avoided. The | of the graphic system of estimating strains in| S@Wmitll machinery and outfits manufactured by the 
and the ickets of the piston These valves | ae ~ ¢ E ’ framed structures | Lane Mfg. Co., Box 13, Montpelier, Vt. 
ure so arranged that one of the buckets Ia al.) Patts of the hooks are maintained and braced : . 1 ; No. 95 * 
ar arrang t 1e Ol 1e buckets Is al-j° . ca r : = . . vemneren vuauiry No ‘2.—For dealers in small br wir 
ways under continuous pressure of steam from | in the desired positions | KNOWLEDGE DIARY AND SCIENTIFIC HAND for making Sunes os TTT Semmes iy 
- ‘ € . 
an admission-port The steam can be used Nore.—Copies of any of these patents will be BOOK FoR 1901. London: Knowledge) por sheet Brass Stamping and small Castings, write 
xpansively in high or low-pressure cylinders. | furnished by Munn & Co. for ten cents each. ae 1900. 8vo. Pp. 528. Price, | Badver Brass Mfg. Co., Kenosha, Wis. 
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rABLE FOR CUTTING CLAY FENC . | Please state the name of the patentee, title of e, $ Sneairy Ne, O48.— For the menefactacers of 6 
POSTS, ETC.—ARPHAD SNELL, Tice iW “ | the invention, and date of this paper. he volume will prove a most useful adjunct | P@tent knife aud fork combined, 
the Scrunrivic Ampntcan for January 7, 1896 | = to the libraries of all astronomical workers, Rigs that Run. Hydrocarbon system. Write St. 
in illustrated article appeared on a clay-cutting | NEW BOOKS, ETC. as it contains a historical summary of the ad- | u's Motor Carriage Co., St. Louis, Mo. 
ible invented by Mr. Snell rhe purpose of | Domestic SERVICE. By Lucy Maynard ‘Pesetes -- that ectence im the ainetesnth con tages Hate GUGe-Ter. manutaenanmn ot: deta 
the present invention is to simplify the general | Salmon. New York: The Macmillan | tury, with astronomical notes and tables and T ; ' . | I 
| . c > 7 2 . m ¢ j ay To jentens 
construction of that table \ fixed and a Company. 1901. 338 pp. Price $2. | ®™ ®ccoumt of the astronomical phenomena of ' ng age Sete given on Dame sp Fup Paplanar 
rotary nveyor-tabl ur mounted upon th Thi t helpful book » th ‘servant the year, and twelve star maps showing the elix Daus Duplicator Co., 5 Hanover 8t., N. Y. city, 
ote conveyor-table re ounte¢ m . e elpft ook on e “serv “ " 
: ae M é a — yee a night sky for every night in the year, with full Inquiry No. 955.—For manvfacturers of ditching 
same carriage echanism is provided to move | question” was written after a thorough scien : - machines. 
the carriage to and from the mold or shaping tego aabteainl . the geethéns be Mee descriptive account of the constellations and : ; 
gy rer nctyeet < ‘ : B | tific investigation o le | =" principal stars, together with a calendar of SAW MILLS.—With variable friction feed. Send for 
nachine, limiting the movement of the car Salmon Five thousand blanks containing per ) Catalogue B. Geo. 8. Comstock, Mechanicsburg, Pa 
riage at such time rhe rotary conveyor-table ; _ nak. eit t t »mployers notable events, table of principal observatories ™ s . ‘ ‘ 
sis at tiee : CORSE’ QHSNTNENS WErt S6Rt) Ces ee in the world and monthly astro-ephemeris. The | ,J@4"'ty No. 956.—For parties to manufacture a 
in be turned by a simple mechanism and tem-] and employees throughout the country; and : dy screen attachment of 20 gage sheet galvanized iron 
intl , “ mane aa 5 ’ pages devoted to the Diary, which form the | and of special dimensions. 
porarily locked in the desired position. rhe] the statistics found in the book were com | bulk of the book “ ns 
table is provided with a series of belts upon piled from the returns The deductions and}. ) ne book, are of large size, and a page We are equipped to manufacture ali kinds of spectal- 
which the molded article is received. Fingers, lusions therefrom are found in several in is provided for each day. While the scope of | ties. Send samples. Chicago Handle Bar Co. Chicago I. 
. . . . >} conclusions rerefrom are fo ( severs r . " fn _ . 
operating simultaneously with the cutting | teresting chapters a chapter throwing much the work is mainly astronomical, its useful- Inquiry Ne. 957.— For manufacturers of tient 
: ‘ : ere gz chay » I ness is not confined entirely to that science, | BOVelties and goods sultable for the mail order busi- 
mechanism, serve to make depressions in a lig atin srvice abroad has bee ° ce, 7 
|} light on domestic service abroac as «been! and the diary alone 1 , h the c ness. 
molded fence-post at desired intervals apart.| sqded to this, the second edition ; ne Worth the moderate! ester Mositic MMs Co's, Gete-Geat \ . 
rhe depressions thus formed are intended to pati shes: price asked for the entire book. | a ~ na eabuiaal tyke ' ae bo “es oot Chte- 
nh ! i ui i cin  - » —_— AS “ a a pee | labor, strong non-corrosive joints, without acid, Chic- 
receive fence-wires | ee a. + — rae ‘ By i aes TEXTBOOK OF IMPORTANT MINERALS AND | ago, Ill. 
eadekKind. ransiatec rom 1€ er- Te — > " » 
METHOD OF SHRINKING AND FINISH —~ ig ten - ~ 9 age Rocks WITH TABLES FOR THE DETER-| Inquiry No. 958.—For dealers in synthol 
oy : ; . é - ne man by Prof. W. W. Beman. Chicago MINATION OF MINERALS. By S. E. Till- . : : 
a CSR oe See ae The Open Court Publishing Company. ' New York: | Manufacturers of Valves, Ditties, Bums and: tren 
RICS.—WILLIAM Hespon, Brooklyn, New York | 1901. 115 pp. Price 75 cents man New ork: John Wiley &| work. Spindler & Deringer, 18-22 Morris St., Jersey 
i The merhod consists in saturating a ’ 4 7 Fe Sons. 1900. 8vo. Pp. 176. Price | City, N. J. 
¢ cloth, ¢ j " ° Two interesting essays on Continuity and $2 | 
piece of cloth hen subjecting it to pressure Secale iN aes 1 The Nature and Mean — Inquiry Ve, 959.—For manufacturers of machin- 
to squeeze out surplus moisture The wet’ piece areas sanangy Numbers anc ; ne Nature and Mes This book is the slow outgrowth of the ef- | &Y for turning all kinds of handles, spokes, bobbins, ete. 
is rolled in a dry piece to moisten the latter. | '"% of Numbers, respectively, are contained IM] torts to meet the necessities of the United | Automobiles built to drawings and special work done 
Both pieces are then heated and dried in open} this little book. The essays contain much | States Military Académy for a convenient text- | Promptly. The Garvin Machine Co., M9 Varick, oor. 
width and finally pressed in open width. In stimulating thought, and are well worth the | hook of important minerals and rocks. The Spring Streets, New York. 
order to carry out this process an apparatus Is perusal of all who are interested in higher author has performed a great task in a very mL qul-y Ne, 960.-—For a combined planer to plane 
employed which is described in the patent. mathematics. acceptable manner. The tables are excellent univer and make mouldings. 
WAVE-POWER.—Isaac A. Brappock. Had. | THE TINSMITH’S PATTERN MANUAL. By Joe | and tend to afford a ready determination of the | "°° UF Collective Bxhivi—Seetion °° 6.” Momrteity 
, > s om hed — —? eer Building, Pan American Exposition. Standard Weld- 
donfield, N. J. The invention is’ an improve- K. Little, C.B. Chicago: The American | rocks. ing Company, Cleveland, Obio 
e achines actuated b co - o- Artisan Press. 1901. 248 pp., 100) py, atiadaite des Pees . ii ‘ Y , 
ment in machin actuated by incoming or out i : : Pric 260 PE THe Rvusstan JOURNAL OF FINANCIAL Inquiry No. 961.—For machinery for operating a 
going waves to compress and store air to be | diagrams. rice $3.50. STATISTICS. February, 1901. St. cold storage piant. 
used in driving machinery A hollow float ts | This book will be found of incalculable Petersburg: The Russian Journal, The celebrated “ Hornsvy-Akroyd" Patent Safety Oil 
pivoted to an anchor On the shore, a cyl-| value to tinners and all sheet metal workers. Millionnai. 8vo. Pp. 740. Price $5 nine is built by the De La Vergne Refrigerating Ma-, 
inder is mounted, the piston of which is| In it are laid down general geometrical prin- per annum. chine Company. Foot of East 148th Street, New York. 
connected with the float A pipe connection | ciples which, when mastered, will enable the] This is a very extraordinary publication. Inquiry No. 962.—For Parties with experience in 
extends between the cylinder and the float.| user to draw a number of different patterns | qe publishers state that coples of two specl- tocat hig payee pretest 
The float is likewise connected by a pipe with | whose construction is essentially the same:/ men numbers will be mailed on receipt of postal | Tho. Sest Neek Ser-aRNRNNy CNS eRe Oo 
a storage vessel for air lw reaan if j mane » eurfare ‘ticle w | pe I I tricity is “* Experimental Science,” by Geo. M. Hovkina, 
lf B 8 f l ith 
air. y reason of this | and to develop the surface of any article w th | expense The portly volume is brimfal f 
arrang . he cylinder ei > ante : : $s say I ; 8 Drimfal Of | By mail, $4. Munn & Co., publishers, 361 Broadway. N.Y, 
arrangement the cylinders move toward and | much greater ease and rapidity than by follow-| information relating to Russia It seems to 
from the water to accommodate the device| ing the methods in general use. The book | be a careful compilation, and will undoubtedly aed Be, CE oee ey ee 
to the rise and fall of the tides and to storms /| is entirely practical, and its popularity is | ; : ” 
; f : ’ i » f 3 *| be welcomed by all those who have any trade y > » o 
and calms which influence the height of the| shown by the fact that a second edition, with Busia 3 Will handle smal! patented novelties, wo d ar tees, 
erinioe pees th roughly up to date, has just been ‘ . or copyrighted business forms. 8. A. P.O. Bux 568, 
i | brough oroughly ‘ », has 8 ou “ 
SWITCH-LOCKING DEVICE.—W , » | issued ‘ Tue Ocrorvs. A Story of California. By | “™ci™natt. Onio 
s 4 ion i y I Al TER E. | ° Frank Norris. New York: Double- Inaairy No. 9 Yor # machine for broiding 
Emery, West Chicago, Il A bracket is at-| Tae Stranparp Gume TO THE CITY OF day, Page & Co 1901 12mo Pp HA ee ene into Paes the machine to be run bya 
tached to the switch-point, and to a switch-rod | Mexico. By Robert S. Barrett. City 652. Price $1 50 Mee 5 gerne 
which passes under the main rail An arm is| of Mexico: Modern Mexico Publishing 1. re mea Walaives one-half inerent tn sesite Saneniens, or 
carried by the main rail and a lock is sus-| Company 1901 152 pp Price 50 This novel deals with the wheat growers of | any part of number, for money to perfect patent and 
tained on the arm. By these means the swftch | cents. 1 ; ry i San Joaquin Valley, who came into actual con- | dispose of same. Address 8. O. Stewart, E. Las Vegus, 
i . > he i , ae ones. | flict with the railroad, which they believe is | New Mexico. 
is securely held in either open or closed posi- This guide will be f 1 invaluable to Amer- | : 
tion es gues we 6 FounG Invaluable tO Am | trying to defraud them of their lands It is Inquiry Ne. 965.—For manufacturers of wodels of 
: icans about o visit Mexico It furnishes a | the first volume of a trile tled “The steam engines from to | 
ple le rip ! l itv and its en Epic of the Wheat.” The first book deals WANTED FACTORIES.—Good factory sites at Brook. 
Miscellaneous Inventions, is ated ine) with the war between the wheat grower and port, IIL, on Obio River, just below mouth of Tennessee 
HORSE-HITCHING DEVICI Ipa W. and | half-tone engravings It is prefaced by an the railroad trusts: the second. “The Pit.” and Cumberland Rivers ; 3,000 miles of navigable rivers 
Ilenry CAsser, Colorado Springs, Colo. The | interesting historical note, and all the build-| wi}! be the fictitious narrative of a “deal” | above us with good timber for factory purposes, Rail- 
‘ oes ne ae r . » | ' a “Gea D road and river transportation good. Slisha Baugh, 
device is to be attached to a vehicle and is so| ings are described with full notice of their! the Chicago wheat pit; the third, “The Wolf,” | Mayor Brookport, Ul 
: . | . s , . ’ q 0 ookport, . 
inected with the bridle-bit that, should the | historical interest. will prot y re 
; pepe an a than Rig niyo d 7 ~~ probably have for its pivotal episode the Inquiry So, 966.—For machinery for making or 
a ard, the bit connection wi Roap MAKING AND MAINTENANCE. A Prac-| relieving of a famine in an old world com- | cutting pearl buttons. 
. Se beak dae 2S eee 0 Se Sen oe tical Treatise for Engineers, Survey-| munity. Among the interesting features of | ELECTRICAL ENGINEER (Tramways).—Wanted im- 
ag s head down or back and stop him Thus ors and Others. With an Historica] | the present novel are a map of the y | mediately by the Council of the City of Wellington, 
a ° ual hitching posts, weights or the like Sketch of Ancient and Modern Prac-|@"4 a list of the principal characters in it. | New Zealand, a thoroughly qualified Electrical Mngt 
re dispensed with tice. By Thomas Aitken. With| With the modern psychological work of fiction | n€@r, who must have had special experience in enrryine 
METAL PRINTING -WHEEL. — Epwarp Numerous Plates and Illustrations. | this last innovation is especially commended, | °"t #04 equipping overhead electrical tramways and 
Fvens, Manhattan, New York city. The in-| London: Charles Griffen & Company,| ELementary Textsook or CoaL MUNING Saemumeoan Reesor ng 9 7, Raroes rd ~ 
vention 1 le tes to ri ting legrs P = ji ‘ . hile . er ee ‘ . - e . ae bt obtained on application to essere . orbes & >on, 
— ‘ . I - ng te . raph eean I a ga F oe om ~ Lippin By ; Robert Peel. London: Bidbicte | Pentuce Basbands, Mew Tack.eek enolaiiens aunt 
ising a printing-wheel f printing co | Company. 900. p. 440. Price & Son. Philadelphia and New York: be delivered at the office of Messrs. John Duthie & Co., 
type-characters on tape, I aper sheets and the} $6. a... = Lippincott Cc ompany. 1901. | Ltd.. Lime Street, London, FE. C., England, not later than 
like This new wheel is cheap in construc The author describes the modern methods at l6mo. Pp. 300. Price $1. noon on the 2th July 
tion and is arranged to permit convenient re-| present employed in England, which make use | This book is intended mainly as a textbook Inquiry No. 967 —For the designer and Lulider of 
hewa 1f worn or injured type-characters on | t > rece »velone os . » a. | “ . é ; automatic machimerv for the manufacture of the me 
Tae Gea t pe-ch ers of all the re ently developed road-making ma-| for those who are first-year elementary stu- chanical parts of a self-sharpening fead pencil. — 
on ~ oe 3 | chimery The book is comprehensive, and treats| dents of coal mining, attending classes in eur” Send tar now und dampen entainenee? Selenite 
MYING DEVICE FOR CEMENT-KILNS of the subject in detail from the quarrying] connection with the Science and Art Depart- | and other Books for sale by Mann & Co., 36) Broadway 
i STEHMANN, Hoboken, N. J It is one| of road material or meta! to the completion] ment, or the lectures which are now given at New York. Free on apolication 
f the functions of this invention to utilize | and keeping in repair of the road rhe cost] most mining centers in England under the Inquicy No. 96S8,--For machinery ard t 
2 i | J r , = p r . s.-— chinery ard equipmen 
the waste gases to dry the material before it| of the various operations based on actual technical education scheme This. of course, Consisting of some device for drying bloeas 3 feet long 
is acnitt , : : , ‘ = tiem sanaiindn th obiibat és ise : ’ a by 12 inches wide by 2? Inches thick made of » compa: 
acimitted into the kiln A draft is produced road-building experience . given also rh | sreatly curtails its usefulness for American tien of plaster and @hrone inaredionta. Block aa roa 
in the kiln in such a manner as to obtain a! latter half of the book Is devoted to the de! readers Fortunately we have nothing like | from ™ ge to @) per cent of water. veriour ays 
P ’ . . rice , . , : te yf te iv from ste , ying bee . 
prod of superior enality at a relatively | s« ription of carriageways ar 1 footpaths and| the Science and Art Department in this coun pe og mi of po ay padi > pee having been used in 
mall cost, and to kes the kiln in a work the materials employed in thelr construction try to hamper our students. To those who Inqeiry No, 949. Sine fp malt numping plant fer 
condition so tha tew repairs will be} Some novel suggestions fcr relieving over-| wish a general knowledge cf *l mining the household purposes. hs ie, power aveil 
essary. crowding of the traffic in large cities are also book will perhaps prove of value. —e ee hating Cuwebinery vecur 
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Inquiry No. 970.—! parties to manufacture an | pressure was necessary If spheres, disks, etc., in a refrigerator and decant the clear fluid, if| Always use platinum at the contact points for 
all-metal vehicle whee |} were employed We have from time to time| a separation takes place. Of this take 7 parts, | breaking a circuit where there will be a strong 
Inquiry Ne. 971. For manufacturers of wheels | ooptished valuable papers concerning the work| and mix with the soda solution. Shake till | spark Any dealer in gasoline engines who 
a | pu ! pay I J & 
used ins ae drermmenes ff Prof. Trowbridge, of Harvard University,| the reaction is complete. Now add water| advertises in our columns can furnish the 
Inquiry No. 972 nye eects aa f tubular) iy this direction. These can be had for ten| up to 350 parts with the previous water. To] article. So also can dealers in electric ma 
leather punches. as use y harne shorn i 
- No. 973.—-! ea cents each }. Is the current or discharge| two measures of the oleate of soda add one | terials. 
"73. r manufacturers of alumi - b | : Z - 
Jaasiry Ne tal from a static machine giving 15-inch spark,| measure of Price’s glycerine Run no risk ra . . 
Saal - s er" : (8248) A. S. asks: 1. Would ten cells 
. fact " bie | such as is used in X-ray work, dangerous?| with poor glycerine. Let this stand a few 
inquiry No, 974.—For manufactare fa flexible i 7 ; 
metal bose f eat npressed # Will it produce death? A. A discharge through | days in a cool place, and siphon off the clear | be sufficient to run a six-candle lamp (10 volts, H 
Inquiry No. 975.—For manufacturers of lathes or| 15 inches of alr is a very dangerous current | solution, which is to be used for soap bubbles. | 1-5 amperes) ? If not, how many would be : 
machines for tarning special forms of shoe lasts to encounter Any discharge from a coll| Some add a little ammonia to this, but it} "equired? A. No. Your lamp requires 1.5 ; 
| £ 
Inquiry No. 976.—For parties making a novelty | capable of giving such a spark should be| works well as we have given it. amperes. This battery furnishes 30-1000 of 
) raphers' use tha um t sent through the 7 P ‘ re . -fiftie . 
mail, and selling for §1 or less |} avoided. The only safe rule is not to touch o : ‘ . an ampere, or about one-fiftieth as much cur 
| ‘ (8240) W. J. B. asks: Is it preferable | rent as is needed for the lamp. 3. How shall 
inauiry Ne. 077.—Vor wnufactarers of tapered | the secondary while the coil Is active; and if 7 . aes 
waainiemtabing, | necessary to touch any part of the apparatus,| t® have all south poles on one side and all/ 1 prepare the pastes used in the upper and 
luquiry No. 978.—Wanted the name and address | to place the hand not in use behind the back. | north poles on the other to work independent | lower spirals A. This battery is useful for 
fa wmufacturer wale s:; ansWer stating No cireult can then be made through the | ®™matures suspended above them or will | testing purposes only, as the description states 
a: , body from arm to arm 4. Will the 200-volt alternate polarity, north and south, give as| The paste is prepared by mixing the solid 
Inauiry No. 979. wv antes Soe ne : ae Ny lamp last as long as the 100-volt? A. One of | 890d results? A. We do not see that it makes|minium or litharge into a paste with dilute 
5 manufacturer : sfu king ine ' as lo ~ d | . . > _sel ‘ 
\ sO P 1a the largest lamp makers says of 200-volt ; any difference in which way the several arma-| sulphuric acid This is the method in all 
ir os Wanted ume and address f ! j 200 Kk 
Juau Aw 4 wer wet . the lamps Owing to the Increased strain to| tres are connec ted up, so long as each/| storage batteries using such pastes 3. What 
. b apema: Sureign tres , oe iwhich the carbons or filaments are subjected | ™@enet works by itself, as your sketch shows | is used as the electrolyte, and how is it made? 
Inaniry Ne. OS1.-! mufacturers of monu by the high voltage, these lamps are uncom that it does It is more symmetrical to con-| A. Dilute sulphuric acid You will have to 
eute ‘ ! to ’ ‘ 
= — | mercial except in the lower efficlencies. The | €ct all the same, and then in any repair you| buy the acid. You cannot very well make it 
‘ , ere f appl c | 
~ ; ry it Anis, pH rtable ficiency of our regular product is 4 watts will know from what point each wire comes 4. Where could I get the battery charged? A 
smelters. ote | ‘ . a . ni is : : . J | Charge the battery with a primary battery 
‘ t ! ee ee ee ee ee (8241) F. S. asks: 1. Is there any de A gravity battery is as good as any for the 
tnauiry No. OS3.—! ‘ norurers eneeP’ |) tenance of candle power it corresponds to our . : ; & af f ’ 
efficiout writ i ‘ ‘ stru ‘ wal acti in & storage battery | purpose 
|} etandard 100 to 125-volt 3.1-watt lamp rhis het tl , itl 1 i 
luautry Ne.. Osa. -! wniufe ere of coffec . welween im oxic ing ine the lea alloy ; ; : - 
roasters and mills shows that it will cost ogre ~ ay a <00-| of the plates A. No Will the presence} (8249) N. D. writes: In your issue of 
o ; a im ! ‘ * Bal 2] > . 
Ne. 9%3.—! snufacturers of hoisting | YOlt lamp than a 1 vo amp for the same of a saturated wooden diaphragm increase ot ipril 18 you mention sulphides of barium 
i “wile eu ‘ efor ht “Pe pereen ° “> » } 
n it vidal ! € j nee power diminish the resistance to a current passing; #9d calclum, and state “when properly pre 
fac ‘ ” ; * | eer ‘ , ‘ 
Inqulry Ne. Psd. Vor manufacturer f steel (8235) C. D. asks: 1. What point below | through a liquid A. It Increases the Internal | pared Are there any special directions for 
riveted maate for Versels 
the freesing point do alr, hydrogen, nitrogen | resistance preparation, and how A. To prepare a 
oxygen, become liquid A These tempera (8! RB W L. aske If a bridged, phosphorescent calclum sulphide, caleine clean 
ture polnte are very nearly as follows in ted telep! ' oyster shells in order to burn out all but the 
rroundec ‘ mor ire ‘ ‘ t , 
Fahr. degrees, below sero Alr n12 hy K = epaone wi ame In contact With) calcium carbonate Then reduce the shells 
one wire of a lighting ere ce ef 
drogen, 422 nitrogen, 317 oxygen, 207 =~ “Dg fa Nghting circult carrying 5,000) a fine powder by pounding or grinding 


volts, would there be any disastrous effects to 


Please give me the address of a reliable iace this powder In layers In a crucible with 



































| elther A. It would be very bad for the tele 
j}eompany that sells chemicals and chemical! phon at aaah 3 ~ TT . . R flowers of sulphur Cover the crucible to shut 
shone 0 ould news o pu na new on . . 7 . . p 
| apparatus A. You would better deal with a| °° este cake one * a Bort =. . out the alr, and heat to dull redness for halt 
since there would not be much | ) 0 P , 
HINTS TO CORRESPONDENTS firm in the eclty near your home than to buy aT, ' eu ee , ” : “ ‘ an hour Let the whole cool while atill cov 
| - one wire o it imhting ne were to . ‘ " ’ ! . 
Names and Address must accompa Hil letters or | at a distance and pay transportation charges. |) oy and fall act Fe ap Po ‘ ered, and transfer the calelum sulphide 
no attention will be paid thereto This is for | Our advertising columns very often contain aa t - 8 : ae . e ‘ert - : a formed to a glass bottle, which cork tleht 
1s ' sation and for publication wouk " ” robable effec y we » 4 , “g 
’ ° yt articles of anawers should give the advertisements of these dealers We do I aii to prevent the accession of molsture Barium 
References wires were bare, the best course would be to sulphide should be formed fror itherite and 
tat f paper and pag ’ inher of question not advertise dealers In the Notes and Queries Angie ‘ lenartenent'f ape : I i n mn withe e ane 
uirie newered ts van ble time al le call o M re depe nen mmediately Nis " » , ’ . ‘ 
Inquiries ia , Me | column 3. Where can I get some books on - ulphur by heatimg in a crucible in the sam 
rey : ren : ‘ ' ‘ the description which you give of what tool manner 
r awers requ not a litt researet ard argon, hellum, neon, krypton and xenon, and , \ 
though we endear ; ply to all either bY | vive me the prices of them? A. We can send piace in your case, we judge that there was | or r , 
letter or im thie departu wh must take | #*Ve ™@ ne pri no contact of bare wires, and perhaps no (8250) W.M. R. writes I made some 
valuable t m the rare gases of 
hie turn J sed : you many valuable papers on the re gan * |! wires came into contact at all rhe swinging | little time back the eight-light dynamo de 
Buyers wishing to purchase ar ate aver the atmosphere which have appeared in the . - . 
tieed in our columne iil be fur dd with : 5 et N of the light wire near your telephone wire | scribed In your valuable paper, designed by 
" , " " ca vin SurPrt MENT mong lem ar argon os ‘ 
addresses of houses 1 vcturing ' rrying Lt , v : . K would produce all the phenomena you describe llopkins some twelve years ago, or so Ilay 
the same ; 1M Tim oo anc others, rice ten cents P 7 . 
Special Written Information matters of personal “a ia i 1086. 1087 I ities taeda while the fact that you could get no circuit | Ine studied electricity at University College, 
, ene . os 56 i) ) » ten « 4 
rather than general | t ca t be expected : “ . ’ 3 "a from the ground showed that the wire had} London, I made some alterations in the design 
” einunerat | oe f les OokS n 
without remuner EP , ach 4. What kind of chemica wore *| not broken and fallen anywhere along the} Of armature which I think have made material 
Seieatiin Ameri Supplements rr \ "| organic chemistry, et: so I can find lNquid J : ite 
had at th i + , ee line |} improvement in dynamo rhe alterations were 
Books referred to promy supplied 1 pt of | formene What is formene? A. Formene ts pc ex these Instead of using the washers as sug 
pric 5 detetahiostin of casben. CO} Its prepara (8243) T. D. asks In a perfect com = “ 
Minerals sent for exa ld be dlatinetly ‘ ud Gee it | gested, I cut washers out of 20-gage charcoal 
j f . o . neato wy 0 0 ro » , re 4 ar . P 
marked or labeled tion can be found tn the Dispensatory It I ~ ne y a would the neutral points vary } iron, using varnish for insulation These 1 
oO . " 4 » of anwsa the ils wit the los s " 
properties are those of an anmsthetic, similar 1 the u A. Yes fastened on to the armature by thick-end wash 
(8223) F. H. B. writes: Please explain | to those of chloroform, soothing the pain of (8244) H. EB. T. asks 1. Is there an| ers engaging a screw on armature shaft. After 
what metals, minerals es draw lightning | Beuralgia and even — ges mag AS | alloy approximately as soft as lead, and as | setting all firmly screwed up, I put into lathe 
* ' ‘ o at also - ot re : 
‘he mbes We ieee @ ) , abou 0 acre it has been th ause f death al ~ it is n tenacious, malleable and ductile as coppet and slotted out 24 grooves the breadth f 4 
) ) ak . is 0 substance fo , r 
on which lightning alway kes during a| Used by physician It is o ‘a hn tan , f | If so, what are the properties of the alloy wires and & wires deep, and in these I wound 
P ' i 7 , e . f f the ’ { } 5 
thunder shower. Land slopes to the west with | #2 amateur to meddle with. 5 mat are A. There is no alloy known to us that is as| the wire very carefully. By this arrangement 
higher land farther ea on which lightning | 48e8 of Iquid alr A. At present liquid air is | sort as lead and as tenacious as copper The | | was enabled to run the armature with iron 
seldom strik that 1 ara ely seldom, | 20t put to any commercial use inetes Sead a ey metas men atace 
Rock near surface metimes cropping out (8236) C. J. K. asks: I beg to inquire} value as a metal and are not in use We | I turned the field magnet upside down, with 
of a light gray color oh ike bastard slate,| if you can suggest anything that I can use| 40 not know the properties of such alloys | yokes firmly bolted to base plate, from which 
but will seldom split Land covered with| for a reflector in place of plate glass where | 2 Is there any need (commercially speaking) | TOS¢ two pedestals (hollow) forming bearings 
young timber, hemlock, pine, white oak, red | the size required, 10 feet x 12 feet, makes plate | DOW of a telephone repeater, since Dr. Pupin’s | for the ends of armature. I arranged the bear 
oak, maple and hickory I think full ¥O per) giass impracticable to handle? A. Glass is| invention? In other words, could a telephone | ngs with an endless chain dipping six inches 
cent of the hem sve been struck by light-| the best material for a reflector, since it does | Tepeater have any other use than to Increase | into oil chamber, with the result that I can 
ning, while a nt of the other trees | not tarnish with exposure to moisture and| the distance at which speech may be trans-| light up 50-volt lamps to full brilliancy at a 
have also been struck Ou f 116 hemlocks| can be easily cleaned It would not seem to | mitted A. There is the same need that there | Speed of 1660, instead of OO, the speed men 
hich measured 6 Incl 0 feet above the! be necessary to have a single piece of glass | )@8 always been If such an instrument can | toned In your article. I have had the machine 
round, 112 showed lightning marks Near| for a reflector 10x12 feet The difference | be invented, it will enable speech to be trans lighting up my house, driven by a Pelton wheel, 
ne end of he tra | a dept ion ut the | could not be told if there were a large number mitted not only to greater distances, but at | for several months, and the bearings have not 
tom of which almo ever tree has been | of pleces of glass set edge to edge in the frame, | ® ™muc h less cost than the system to which an atom of shake and have only been filled up 
uck by Hehtning Lj stock and gam making a total area as great as desired. This | YOU refer with oil once, as it circulates and runs back 
» - . age oug ibly » , » “ac 
m the ract, but not t ind around it.| has been done in the various solar engines (8245) J. M. S. writes: I have a small . iD rm oo eee “y some “ y' 2 re “A 
. , : | wou . ar results ou 
rhe surface rock overlies a ate, which, | which have been built. We do not think any | electric mouth lamp that when connected up|. 4 . eS oe oe Ve —— 
judging from the d 0 t 00 feet below rtificial glass would answer your purpose ee . . P| advise anyone attempting to make the machin 
} u 0 vw dip I " ‘ n clal glas ould ¢ e >» i : alter tinge 1¢ P -_ ans z 
the surface N ¢} pper ed f the slat with an alternating 104-volt current, by means | ¢o get the segments for commutator cast sepa 
“es [ . ee ‘ pn eee ‘ are 997 aake . ave ¢ 7 osts . . Pr e1 hs " 
is a rin wi ! tl} ter is low (8237) J. R. H. asks: Do you have a/of a rheostat, requires from 3% to 4 volts| pate. 1 tried both ways and found the latter 
‘ apring ‘ \ n lie vate ol 0 . . i P . . . 2 . 
i - ae . cath” oe SurpLeMENT that treats of intercommunicat-| to light it Now what I want is to make a preferable I made the commutator much 
im oO llects whi \ ‘ o = rhec P wine of m ¢ —_ 7 ”_ 4 ‘ 
. th. } » t ; ae ing telephones and setting up and construction rheostat by covering either a plece of wood larger than the design. A. Of course, the iron 
woolen burn 1 1 ot ’ > in ‘ P ato P » acing as » . 
ent - P ' va it | Of Same A. We have no article giving prac- | OF ron with asbestos, and then placing same | «jag armature is an improvement over the old 
o coll enough ‘ you wa te i ¥ P »s ing ‘arms i . " " " 
" Y t} at. teats a tical details on this point. You can find vari-| ! 4 lathe and winding it with German silver | gorm of a dozen years ago. The results of the 
wa af he va ime elng : ‘ 5 ire s — . . . ; . 
t, ts hard t ee when tl pring | U8 Systems described in Miller's “American | Wire, so as to be able to cut the 104 volts! aiterations are very satisfactory. 
wren se ha t ’ V 1 the ap a ‘ ‘ ‘ ’ 
I relephone Practice,” price $3 by mall } down and not burn out my lamp Can you |} aa J : 2 
= 80 low Chat RO Wate yn caret er ' Lv. R 1} inform me what gage wire and how much ($251) J. M. S. ask 1. What size 
ecte olen Suecl nets en (8238) . writes lave i 7 , . . . 
lected ft Ww acl \ . am | , rit a &) of it will take to accomplish the desired re-| German silver wire and how long a _ plece 
are diMeult to diseu Ma h ha been | primary battery of eighteen cells two series | sults A. We cannot give exact data for a coil | should I use to wind a rheostat to reduce an 
reported, bat the officer of he Weather| of nine connected In multiple, Le., two positive | gueh as you equire ince we do not know | alternating current 7200 amperes, 104 volts 
2 ‘ ; | one . " 
Bureau are thought to be he pinion that) and two negative wires connected Phese are! what the irrent is which you use But you| down to 2 volts? Also size and amount of 
one sort of a tree is no more ikely to be) used to charge a secondary battery of three | can proceed as follows rake 24 B. & S. Ger iron wire for above results? A. The use of a 
struck by lightning than another We do not! cells of chloride accumulator. The voltmeter] man silver wire, which has 3 feet to the ohm | choke coil is not the most economical way to 
think auy ores or. meta inder the ground) indicates 6.6 volts at storage battery and 6.5/ provide 375 feet, and wind into the coil as| reduce from 104 volts to 2. A simple mode of 
would draw the lightning any more readily | volts at terminals of primary battery Is! you propose. You can arrange a switch so] getting the result would be to put a wire in 
mid do it o pala the . . ge e , Fi | P 
than water we i do | N would the min-| my primary battery large enough, and what| that the current may be adjusted that is,| series with an incandescent lamp, and take 
eral ii seem to account for the phenomena.| should be the potential of the charging plant! make a variable rheostat: o1 you can by test a shunt from the wire at two points which 
rhe proportion of h locks marred by the! deseribed above? A. A storage battery should ing find what amount will be needed to have have a resistance between them equal to about 
lightning is certainty very large have a charging current with a pressure of| the light burn properly You are probably | one-fiftieth of the resistance of the lamp The 
(8234) M. B. P. asks 1. 1 am oper | 2% volta per cell Three cella require 7% | aware that the more economical w ay is to] best way, however, Is to obtain a transformer 
: ‘ The imum charging rate hould —— A ! ri rT ( . t 8 oO . YT) , » corre lel 
ating a single-phas« light plant with about 800 volts The maximum i” - x : ‘ - 0 : have a small transformer for your lamp from the company supplying the current, which 
» @ ore or ne ur » 7 y . j f ¥ . also rive ‘ate , . ; . 
lights My transformer and liner are nearly | be 6 amperes per square foot of surface ¢ Such lamps can be run with a battery al will give you this rate of transformation If 
positive plate, reckoning both sides. You prob- | your current should happen to be transformed 
all overloaded Could I raise the voltage | (8246) M McC writes: A positive 
. : ably fall short In both pressure and current ve . ‘ . . — from 2000 volts to 104 a second transferme! 
from 1,000 to 2.000 volts and use 200-volt | : | , f ' ' , ki i P 
oo , " 4 | remedy or arbon rushes sparking 8 o » » fir “arr { ’ j 
lamps in place of 100-volt, or would it be (8239) C. J. H. asks: What is the most ~" . - , <9 poe: - like the first would carry it down to about 5 
. , , | soa the rushes or < wurs In ordinary volts. ¥v h ‘rha is near enough to your 
: better to parallel the secondary colle In the! desirable formula for making soap bubbles? | machin oll Complaint I have read in os a f sae - nA a hall - ‘a t 
| ( e ) ‘ ! S ave “f j * use 2 w sha roceet 0 
4 transformer and still run 100-volt lamps and | I am in doubt in regard to the amount of a + o ?, imit for your use o 8 proc 
i , ator ; , columns of the Screntiric AMERICAN prompts | construct an appliance for heating say a glass 
, uge the generator to 2,000 volts? <A. An | glycerine and soft soap to use and as to a 
‘er . the above and should be generally known. I] of water, using same current, amount, size 
j additional generator to relieve the overload! whether there were any other ingredients that , 2 
; , : | . |} had the same trouble and it occurred to me | ang kind of wire? A. This you can do by means 
- is & more natural solution of your difficulty | could be added to advantage. A. A good soap | oa » pase , I 1 it does id - : . : : 
P : to try above remedy, and find it does avold | of a small coil of wire in series with a lamp 
: than to change all your lamps and trans-| bubble solution is not to be obtained by “king itivel A. We are t able to} j 
’ | sparking positively d e are not able ©!) An are lamp would give a quicker result With 
2 formers, since 2,000 volts is a much greater simply mixing soft soap and glycerine It is . , . 
: | J ’ indorse this as a sovereign remedy for all} an ar lamp use 12 or 14 B. & 8. German silver 
: strain on the Insulation everywhere than 1,000 | very difficult to secure a good solution Only | 


diseases of dynamos which show themselves | wire With an incandescent lamp use 18 or 


volts is. 2. What voltage is required to make} the purest oleate of soda, or the best white 
a 15-inch spark, such as is given by a static | soap, white Castile for example, can be used 
machine? A. We have not exact data at hand/ Only the best glycerine can be used. Price’s| nay pe due to a cause deeper than the sur (8252) H. S. asks: Will you kindly 
for the voltage required to force a spark glycerine is reliable The manipulation is once of the armature tell me through your Notes and Queries column 
through 14 inches of dry air under all elreum-| tedious. If, however, you wish to undertake what editions of the ScrenTiric AMERICAN or 
stances. A paper read before the American! it, proceed as follows: Take the purest caustic (8247) F. °H. asks: Will you please} guppiemenr (if any) contain drawings for the 
Institute of Electrical Engineers showed that! soda 1 part, and dissolve in distilled water| tell me what kind of metal to use on con-; building of a 110-volt dyname for lighting pur 
150,000 volts were required to force a dis | 40 to 50 parts. All parts by weight, of course.| tact points on a gasoline engine electric ig-| poses. A See SurrLeMgENTS 844 and 865, price 
charge between points, and that a different Take pure olelc acid. Set it for a few days' niter, and where to purchase the same? A.’ ten cents each. 


by the symptom called sparking Machine 


20 wire 
oll can only act as a lubricator, and sparking 
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CASTINGS AND WORKING DRAWINGS | 
of a abt #0 Ib. Automebile, Can be bulltona 
| lathe for lees than e400. We supply castings 
of motors separately. (Casoline by ve o om 5 
toWh p. Send amp for catalog. Dyke, 
Linmar Pide.. St. Louis, Mo. | of the 
fret Antomobite Supply Co. in the world 


WARREN'S Natural Asphalt Stone 
Surfaced Ready Roofing. 


The surfac 
at the factory ¢ 
hot require paintin Dur 
able and economical. Com 
parut vely fire-proof. Has 
ip edge. Genuine 
rrinidad asphait De 
signed for application 

without the help of skilled roofers. 
Warren Chemical & Mig. Co., 86 Fulton St., New York 


CORK WALLS AND FLOORS 


as well as Cork Cellings, are now in vogue among up-t 
date architects and build re on account of their durabili- | 
ty artistic yeauty and eounomy 


NONPAREIL CORK 

is water-proof, sound-proofand 
erm-proof; a non conductor of 
reat or cold; noiseless and sani 
tary nd te excellent for deen. 
rative cellings and walls and 
for the floors f houses, churches, schools, etc., and 
the oveks of yachts, et 


THE NONPAREIL CORK M’F'G CO., Bridgeport, Conn. 
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ELECTRIC SEWING MACHINE MO 
tor The instruct! ns and oumerous t/lustrations of de- 
tails contained in this article will enable any mechani 


of average ability to build an efficient motor that will 
operate a sewing machine The cost of musorians Ly 
thie machine should not exceed five dollars. See s« 

riFiCc AMERICAN SUPPLEMENT, No. 14 . Price Yo 


ceuts by mail, from this office, and from all newsdcalers 
WALWORTH 


PIPE VISES 


are the Heaviest and 
Strongest vises made. 
Renewaete Sree. Jaws. 


WALWORTH MFC. CO., 
126 TO 196 FEDERAL STREET, BOSTON, MASS 


‘*WOLVERINE”’ 
Gas and Gasoline Engines 


STATIONARY and MARINE 
*Wolverine” is the only reversible 
MarineGas Engine on the market 









The * 








It is the lightest engine for it» 
power. Requires no! aden 
aineer. Absolutelysatfe, Mid. by 


WOLVERINE MOTOR WORKS, 
12 Muren Street, 


Grand Rapids, Mich. 


SYNCHRONOGRAPH.—A NEW METH 
od of rapidly transmitting intelligence by the ter ate 
ing current A full deseription of the inte tin « ay 
peratus of Crehore and Squier. 1 illustrations 1KN- 
TiFIC AMBHICAN BUPPiLEMeNTS LI14 and «ito, 
Price 10 cents each, For sale by Munn & Co. and all 
newsdeaiers. Send for new catalogue. 


BARNES’ 


NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 
Has These Great Advantages: 


The apes an he Instantly han “™) withont 








stopping 
trie 





w.Fa sxe. BARNES ©o., 
1900 Ruby Street, - - Reekferd, UL 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of ;ipe, iron or 
brass, also bolts. Has two epeeds, 
one for pipe \ to inch; the 
other for pipe 1 to 2 inches, 
nelusive. ses the regular 
Armstrong adjustable dies. Oth- 
er attractive features Send for 
particulars. The Armetrong 
Mix. Co., 18 Centre Street 
New York Bridgeport, Cono 














SECTORLESS WIMSHURST MACHINE 

This article gives directions for making. 4 il!ustra- 
toms. SCIBNTIFIC AMERICAN SUPPLEMENT 11331 
Price 10 cents, For sale by Munn & Co. and all news- 
dealers. Send for new catalogue. 


SMALL POWER MOTORS. 


This cut represent« our smal) 110 volt 
Direct Current Motor with clamp attach 
ment We make these in three sizes 
Lh, L484 and 146 hb. p ‘an also furnish 
the»: on flat base or with speed regulat 
ine rheostat in b We manufacture 
1-4 bh. p. 22 and MD volt Motors, 1-8 and 
Léh. p. Alternating Motors, Dental Mo 
tore, ete Also_a« full line of D.C Fan 
Motors. Send for Bullet No * 
Small Motors and 10 Fun Mo 
The Holtzer-Cabot Etec. Co., Boston, (Brookline) Mass. 


\ Asbesto- | 
P\. Metallic 
Packings | 


SHEETING. GASKETS. TAPE and PISTON PACKINGS 
Will stand the Pir, pressure for either steam or 
hydraulic work ¢ Sor samples and price liat 


(. W. TRAINER MPU, OG, (Bat, ISTH), 88 Pearl St, Boston, U8 A 














GAS ENGINE DETAILS.—A VALUA 
bie and fully iiustrated article on this subject is con 
tanned in RUPrLeMeNT No. tVG@8, Price WW cents. For 
saleby Munn & Oo. and all newsdealers 
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Economical Gas Engine Igniters 


of every description for 
“atlonary, Marine or 
Automobile EKagine., 
Dynamos, Magnetos, 
Mtartors, Coile and 
Plage for either touch 
or jump 






| Printing machine sheet delivery apparatus, 





Riestrleal Mtg. Co 80 St. Clair St., Dayton, 0, 








Oxygen and nitrogen from mixtures thereof 


7, STEEL PENS 



















apparatus f separating 3 Vietet 677,328 
Paper, et« ipplyting parattir r the Ike 
Norria & Vavra 077,420 
Paper boxes, making, | J. Reinhold oT, ven ian 
wre Soon a , ESTERBROOKACS 
Ortloff 
Peep show, ¢ 1 Ritchel 
Pen, fountat \“ _w Winton The Best Stee! Pens Mede 
gh Be, yg 808 150 Varieties, For Sale by all Stationers. y Petra ta 
| pigs Sac Wand’ Ho'R” Price. weven:s Works. Camden.v.}. THE ESTERBROOK STEEL PEN CO. 26 John st_Now York 
Piston bead, antifriction steam, J. Imler 
Planing machine double surface, . @ 
ither : 
Planter, cor J. D, Saltese | 
Planter, cotton, R. L. Morrison | e $$ e ca ¢ 00 
Planter hand operated corn, O. Deakins 
Plate lift J t. Hayes offers a Practical Course in Applied Electricity, com- 


plete in one year D' pens epom er Sth. Cats alo = 
application to L. SS, Principal, 61:2 12tk 
Street, N. W., W a. .--¥ D.C, 


|FLY PAPERS. FORMULAS FOR 
Sticky Fly Papers are contained in SCIENTIFIC AMERI 
CAN SUPPLEMENT Nos. 1057 aa tes. Each issue 

cents each, f.om 





Piating machine catcher, ¢ Ww Bennett 
Plo R. L. Morrison 

Plow attachment, W. L. Busts 

rl 

ri 





‘low caster wheel, 8. D. Poole 

‘low, electrically operated, ( Melssner 

Pole, triangular, J. Lanz 

Printer’s chase, T. J. Sheehan 

Printing, embossing, or printing and em 
bossing preas, 4. Y. Johnston 





contains several receipes 
this office, and from all a Ay 





ane introduce the high standard of the 








G * Penner 
_ . ‘ . fo » : o American School of Correspondence, the 
: — ty . wine yeas oS 676,904 Every oan A host of Trus tee: will award a limited number of Free 
Printing or Ike presses, paper holding | of Patton's S« a arships in Electrical, smeeneatenl, Saas 
mechanism for, J. ¥. Johnston 677,222 paint gvar- kncwiedge LOR ne etl or Resse Rapes, ee 
Printing or printing and embossing presses anteed for gent free. ing, to properly recheninended anole ants. 
inking apparatus for, J. Y. Johnston 677,220 five years, Induce | , ll cee ete oo i 
Printing press addressing ittachment It is pure emt to t z qu 


AMERICAN SCHOOL OF CORRESPONDENCE, 
( Chartered by the Commonwealth of Mass.) 


Bryan & Sinelatr 677,000 paint in yoy “hy PATTON 
P Boston, Mass., U. 5. A 


Printing pres j b sin J y perfect pro- 


portion. #@ 7 Proof m2 Lake St 














Johnston 
Projectile ‘ } Croom color tints Milwaukee, 
Prope ie <" iclman. and white. PA 4 N | Wis. 
Propeller shafta beans or wreventing * ‘ , 7; .T ca Pl 
sn, a as yg RSING STEAM TURBINE.—PAR- 


breaking of, f M. Gasparini 
Propeller, veasel, H. V. B. Parker 
Provision binder, Well & Schweisheimer 
Pulp molding device, C. H. Valentin 
Pump, W. Hollamby 
Pump, F. M. Leavitt 
Pump battery system, BE. M. Ivens 
Pump box, Rodgers & Powell 
Pump, centrifugal, J. Richarda 
Pump, lubricating BE. Blauhorn 
1 pressor rotating piste 





TONLY WATER MOTOR to blow air t vey A perfected turbine for boats, Dlustrations 

> in any direction, SO revolutions a min- | Showing deta fontained in SCIENTIFIC AMERICAN 
ute at 10 tbs., 1700 at 60 lbs. pressure, Motor, SUCPPLEM? \T ‘No, 1158, Price 10 cents, by mail, from 
ran and Guard #440 cash, Motor and Pul this office, and from ail newsdealers 


tee $1 yr he run sewing machine, ceiling fan, 
THE ‘**MONARCH 


ust and tighten belt by motor. ! 
i A. “ROSENBERG CO , Baltimore, Md.,U.S.A. ENGIN E 
= 

Se seems 2-STOP SYSTEM 
THE BIC YCLE: ITS LNFLUENCE IN is a wonderful appliance now being used by the largest 
| Health and Disease. By G. M. Hammond, M.D. A vai- plants inthe country. It can be easily attached te any 
uable and interesting paper in which the su tisex- engine or combination of engines Prevents “run 
‘ haustively treated from the following L nets its 1. | aways A practical safezuard against accidents and 
The use of the cycle by persona in b heuseof breakages can be stopped, in case of emerg 








Rail bender, W A. Sheahar 
Rallway brake apparatus, pneumatk 











Bruggemann 76,871 
Railway construction apparatus a 8 Rer the cycle by persons diseased, Contained in SCLENTIFIC ency, from ony part of the plant by simply pressing an 
pard owe : 7 O77,170 AMERICAN SUPPLEMENT, No. 1002. Prce W cents. electric butt No conrection with the Governor 
Rallway fr tructur \ ‘ ae ar? 1 lo be had at this office and from all newsdealers = ‘he sas Monarch” closes the throttle. Over 500 in 
Baily ay of ike vel lel ‘. atte matt vuplir pire 2 ad Send Jor New Illustrated Catalogue 
wey se Tee vente © ame Our |THE MONARCH MFG CO., - - WATERBURY, CONN 
Ratiway rail joint, F. Bain 167 | Specialty: ¢ | oe comes 
Railway switch, automatic, J. N. Wilson WOT) Knock | THE STEAM TURBINE; THE STEAM 
ock- 
Rallway avyetem, electri I Frischmuth SAN | Down Engine of Maximum Simplicity and of Highest Ther 
Rallway track laying apparatus, G i | mal Efficiency By Prof. KR. H. Thurston Ay luable 
Hicks 676,809 | Boats of any ~ sertes of artic es having cuts of some of the mx em 
Range and mess chest combined, G h | desc ription a cient engines of this type the Parsons’, De Lav ‘ “Dow 
ova vin : ete,; with exhaustive tables giving the result of tests 
Reclining chair, adjustable, W. J. Kells AMERICAN BOAT 4 & MACHINE co. ;} and much general data on the subject. Contained in 
Rolling sheet metal, A. J. Demmler ROW, SAIL AND PLEASURE BOATS, SUPPLEMENT Nos. 1306, 1307 and 1 308. Price W 
Rooting \ > Planacen Mar Stat ST. LOUIS, MO cents each, For sale by Munn & Co. and al) newsdealers 
Rooting and making same, Borgeson & Wer 
nerberg 
Rotary cusine, Tid. Kianes «it7.ost CAS & CASOLINE 
Rotary explosive engine \ 1 Stimiser ENGIN Es 


Routing machine, D. B. Burt 


Ruling machine i i} FI From 4to 20 H. Made in one, two, three and four cylinder type. The 


Sack holder, 0 tuckel | gas engine that holds a volt meter as close as an automatic steam engine 

Sales recorder, duplicate J. T. Gilbert | Adapted to all power purposes, stationary or portable, and especially 

Sandpapering machin Weaver & Poet | well qualified for electric lighting. Guaranteed to produce a first-class 

Seaffold bracket, G M Moore commercial light without the aid of countershafts or massive fly-wneeis 

Seale, computing, ¢ S. Morris Neat in design, simple in construction, economical in operation, self 
lubricating, ali parts inverchanweabie and accessible. Send y 


Seraper and pick, combined A. Zimmerman r cats tlog ‘s 


Scraper, wheeled, A. B. Corey 


Marinette Iron Works Mfg. Co., Marinette, Wis., U.S. A. 








Seythe blade hanger, M. Giller 

Nenl . «k, H. B. Brower G. F. WHEELER, General Sales Agent, Chicago office, 8M Fisher B’'ld’g 
Seal lock f uns or botfles, E. Tyden a 

Nex B aged battery, A. F. Madder OT7,.244 

Securing tw ’ re solid bedies to eact 






ELEVATING - CONVEYING Coal Mining Machines 


t ‘ 
othe method of and means for, W. I 




















Ce 
Oo. 4] 
-_ ¢%4&e..%&% 
_ Churehill ATT.O18 aA, e* 
Seed hulling, reducing ‘and’ separating ma "|| POWER TRANSMISSION MACH’Y \¢ %,? "4% AE hak chee 
__chine, cotton, ¢ oung 2083 7° 02% % 
Seeding iachine, Stevens & Gray ah COAL WASHING MACHINERY N° ‘0° % *® COAL HANDLING MACHINERY 
Setting up machine \ } Brown 76,870 | 
Ne s drains. appliance for scraping —— —— us 
Gibbs 677,202 ’ 
Suing, machen suiting’ aétachaniai. ‘Goeps DYKE’S FLOAT YRED ‘tt jj GASOLINE 
New ay ~~ 3 eo feeding mechaniem. A. A a Throttles your engine as effectively as a | ENGINES 
Merritt ee steam engine. Ho enone, no oder, no ex- 
ras necessary. G ad. Send fi ” - 
ahs ot an aon in Aca a Automoblie Parts and ‘Depptic en, bi SIMPLICITY. 
Sheet metal, manufacture f wolished \ . “ AND 
Peamler tne ELECTRO MOTOR, SIMPLE, HOW TO ECONOMY 
Sheet separatt: feed im] guiding ap make.—Bs G. M. Hopkins. Description of a smal! elec- 





tric motor devised and constructed with a view to as-ist- Write for Prices, 

ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and | OLDS MOTOR WORKS, 1328 Jeff. Ave., Detroit, Mich. 
ey would have sufficient pewer to operate a foot | ——— - 

lathe or any machive requiring not over one man pow- > ™ 7D 7 ~ Tow 

er. With fi figures. Contained in Scientivic AMer-| HOW TO MAKE AN ELECTRICAL 
ICAN SUPPLEMENT, No. G41. Price 10 cents. To be | Furnace for Amateur s Use.—The utilization of 110 voit 


pliance ‘ W Combe 
Ship's log, Coombs & Metiray 
Ships, building A. Lamble 
Sifting machine, flour, D. R. O'Neall 
Siphon filling machine, G. Matthews 
Smelting furnace, electric, H. Koller 
Smoke consumer, G ’ Williams 
Snap hook, J Ellsworth 
Snap sewiteh, reversible, G. H. Proetor 
Soap cake float, W. Berry 
Soap cakes, apparatus for inserting floats | 
in, W Berry 7 
Sole edge trimmer, I H. Erlick 
Sole leveling machine | E. Winkley 
Spindle V. Belanger 
facing machine, Bugbee & Lesh 
el \. BE. Rhoades 










had at this offic e and from ail newsdealers. | Seceste circuits for small furnace work. By N. Monroe 
nace can be mde by any amateur who is versed in the 
wntedy alwaye For sale by MUNN & Co., “] Broadway, New York City 

Clal purpose tT” Ask for catalogue 


jopkins. This valuable article is accompanied by de 
Pou USE GRINDSTONES 
use of tool This article is contained in SCLENTIFIC 
mner, Se make 8 or by any bookseller or newsdealer 
The CLEVELAND STONE CO. BY-THE-BYE, WHEN YOU BUY A BICYCLE 
~ sure and buy the best 


| falten working drawings on a large scale, and the fur 
so we ‘ »p ' sizes 
1 F a te A. AMERICAN SUPPLEMENT, No. 1182. Price 10 cents 
| iy 1 
specialtyof cling stones for all spe- 








Spoon having adjustabl im = removable 

Rontin E. Oe *tinis 617,108 2d Floor, Wilshire, Cleveland, 0. By Reacaey % 
Staging extension tru decorative \ G + 7 " 7 

Couture ee _ erzoe| SIGNALING THROUGH SPACE) , BUFFALO KING. 
Stall, stock, ¢ i} Smith without wires.—An article by W. Preece, describing the 7), Quee f . 
Steam boiler, J. Sohner new Marconi system of te egraphing without wires No bette 

q bill trations SCIENTIFIC AMERICAN SUPPLEMENT +t 

Steam, generating, 8. M Tra 6 illus 
Steam generating apparatus 2M Trapp.. 677 201 bist. Price W cents. For sale by Munn & Co, and all 
Stethoscope,. W. EB. Scott 676.909 | BeWSdealers vip MW serial 
Stethoscope, R. ¢ M. Bowles 677,172 Put t 





Stool, A. M. Currier o77.iso | Braddock Hydraulic and Steam Packing >. See Ulustrated Catalogue free on application 
Stove gas, A. G. Cramer 677,021 4 Oe THE W M. We NGE REN €O., Buffalo, N. V.. U. 8. A. 











4 ffs Bradderk, Pa 
Stove, gas heating, E. T. Burgess 677,115 | Eg John C.F. o, jetor, } 
Stove, knockdown camp, 8 Cochran 677,176 | 22% Lit. RK 
Stovepipe attachment, Luft & Burns 670 001 | £24 Hydraulic and Steam ‘Packing, D.LHOLDEN 
Stoves, bake oven for gas or gasolene, R Including The “James’ Hy REAL ESTATE TRUST BLOG PHILA, PA 

Ww Hilliker 677,133 : draulic and Steam Hammer L MANUIA ‘D 
Pand ornamenting devic« W M Yas Packing, and John C. F. Jones 
inger = Patent Unique Packing EGEALED 

Sunshade. vehicle. F. Geiger 3 Universally used by the most 
peneeede, veniele, JU. Gals avi prominent Stee! Hants in the 
Surgical table, q F. Dardano > a Sample for Baport furnished eae ae -——— 
Nwitch. Soe Wallway awited on application AUTOMOBILE STEAM BOILERS 
wite ee The ay # ch 
Syringe, vaginal, H. & H. EB. Law OTT ,.09) | 3 These Bollers are made of fire 
Table and easel, combined, W. ¢ Huebner @77,216 MORAN FLEXIBLE JOINT \ ss “a Due mae bh Be & Seneite 
popes’: writing, A. Eraaeul oa ol tor Steam, Air or Liquid double butt stra ’ coke is used 
pense ting sipereree H. Hollerith 17.214) Made in all sizes to stand any dealrea The botee Sonat P heli dane 

acker det GTA.ATO | pressure 1 witto fw s : 

‘ Tif } ; edtotake flathead This flange 

folegraphic code, ©. G. Burke HTH. 090 | Moran Flexible Steam Joint Co., Inc'd, , sino Cakes care of difterence tn 
Telephone exchange calling device t \ 140 Kast Ad St.. LOUISVILLE. KY r expanaion between and 





Landqulet a7, 000 4 


felespope system, F. A. Tandaguist to" | CONTROL OF FIRE,—VALUABLE PA WI 


ah 
copper tubes Rach | is 
tested to 0) pounds ©, W. Pf 








Ticket holder, Ht. G, Chatfhleld OTASTA - ‘lle 

Nuntng : machines, automatic feeding ap ’ a per on fire extinguishment, SCIRNTIFIC AMBHICAN m" vee pa ‘ cere bollers with 
paratue for, ¢ W. Hennett o77.os4 | SUPPLEMENT 1 4. Proce W cents Wor sale by . ils oald 

Tire, poeumatic, PF W. T HHinghasy OTT. 200 Munn & Co, and all newadealers |'PRANK MILNE, « « « EVERETT, MANA, 

Tire removing and replacing devict, ¢ a — i é a 
Dinamore OTT, 185 | 


Tobaeeo planta sachine for erushing ate | 
‘ plan i Th ' rushing me ea.cie @ > J i 


or stalks of, B. Quester 






Totlet artiol A. I icles a7Ta.os | o e se 
Tonge or pliers, cutting, Graber & Johnaon @77, 120 
Toole to thelr handles, moana for attaching | 
J. lheftaner aT0 m4 
Toy, 1. G. Cady OTT,018 h 
Tey, sounding, BR. Neuve Ory, tin at Oo t 
Tree protective tent, W. Tt, MeParland “ry ota O u an O u 
Trolley A. Velmrose O77 ane | 
Tewek, gar, W. Bi. Prindle 3 We can tell you where to buy anything you want. 
Truck, farm, J. A. Ashley aTa.nTe ve 
Truck, railway ear, © Capowell OTT.o1 Write wa for the addresses of manufacturers in ANY line of business, 


Trowk and writing desk, convertible, L B 


ei ent.116 Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 
(Continued on page 10) | MUNN & CO., Pubiishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK, 
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students succeed because they use 
C. 8. textbooks. 





course in Steam Engineert 
Aes eXaAMInAtions & 


Includes operation dynamos 












of 

and motors, 
We teach by mail, Mechanical, Steam, Electri- 
eal, Civil and Mining Engineering ; Shop and 
Foundry Practice ; Mechanical Drawing ; Archi- 


tecture; Plumbing; Sheet Metal Work; Chem- 
istry; Ornamental pesign a. rire; Book- 
keeping; Stenograph ing; English 


Branches; Loc omotive Wa Electrothera- 













eu tics. 
W hen writing state subject in which interested. 





nee Schools, 


RATT Derveape 
Box n, Fa. 


942, 








THE ORIGINAL AND GENUINE :*: 


every where 
Windsor Collar & Cuff Co., 
Windsor, Conn, 


DRY BATTERIES.—A PAPER BY L. K. 
Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery 
Bryan's battery, Kolleér’s battery, and tne efficiency of 
dry cells. With three illustrat Contained in Sct. 
FNTIFIC AMERICAN SUPPLEMENT, No 1001. Price 
10 centa To be bad at this office and from all news- 
dealers. 


A GRADUATED Automatic REDUCING VALVE 

Physicians, Dentista, 
Artists, Brewers, Bottiers , in fact all 
users Of power require the 

AUTOMATIC REDUCING VALVE. 
Graduated to regulate the pressure exactly 

4 does it automatically. Abso- 
eh air-tight No packing. No 
leakage. Handles high or low pres 
sures ortemperatures. Only Valve 
known that retains a uniform low 
pressure independent of varying high pressure 
Automatic Reducing Vaive Co.,125 LaSalle St.,Chicago 


10 Per Centr. To 560 Per Cent. SAVED 


on all makes of 


CAMERAS 


Headquarters for Buying, Sel! 
ing and Exchanging Cam 
eras or Lenses 
PHOTOGRAPHIC SUPPLIES 
of every description 
The bargains we offer will 
surprise you. Write for our 
68-page tllus. catalogue and bargain list- mailed free 
Dept.2, N.Y. Camera Exchange, 114 Fulton St., New York 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” 


M’f’d only by 





ons 


Burgeons, Jewelers, 











balance will weigh up to one pound ¢ 
quarter of a postage sts amp 
by Tene 


he balance can be made 
the use of tools, aud it will 
lance he art is accom 
ng drawin wing Various 
rk s article is contained in SC1TEN 
AMERIC AN SUPPLEMENT, No 1S4. Price 10 
resale by MUNN & Co 61 Broadway, New 
or any bookseller or newsdealer 
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York City, 


The cyclist who has 
not used the MOR- 
ROW COASTER 
BRAKE 4d not 
know the joy of 
cycling. It will en- 
you to coast all 


es 


Ss 


able 
hills with safety, and 
control 

Quite 
on 


have absolute 
of your wheel. 
{ a luxury 
he lke vel 
MORROW 
BRAKE has given cycling 
terest. More than 200,000 in daily 
use ; every one giving satisfaction, 
Guaranteed for full riding season, 
Ask and if he can- 


not supply you, 


COASTER 
newdn- 


THE 


your dealer, 


write us, 


Manufacturing Company, 
BLIURA, N. Y. 


Eclipse 
Box X 
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EXPERIENCE 






Traoe Marne 
Deeians 
CorpvrianrTs &c,. 


may 
i an 
een 






Anyone sending a aketoh and | desorption 
Quickly aseertain aur opm ether 
Hhvention te Probably wrenabis. 
fHiohe atriotly¥ confidential Tlandt h 
Oldest ageney for ne patenta 
taken thr Munn A&A Co, Peoove 
petal notber in the 


nh Patents 
wei 
wel 
ul oharge 


Scientific American. 





with 








A hatdeomely Uluetrated weekly Tar 
OWlation of any pees urna Ve 
Year nar me $i, old by all HheWedeniors 





MUNN & Co. 361 Broadway, New York 


Branch OMoe, @ F Ht. Washington, LD. O 


machine apparatus, P. 
B. Y Kershaw eseees 

















tate line Are durable and 
keep white They go to all 
parts of the Globe. Write for | 
Catalog We want Agents 
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and will turn with a | 







































Turbine, fluid pressure, F. Hlodgkinson.. .. 677,082 
Type and holder therefor, W. Berri,....... 676,075 
Type distributing machine, Nydahl & Har 

Mie |. ccviccacaucsans onkulssmenei anne 676,908 
Type writer ribbon feed mechapiam, B. 

Brooks . eee aereseeceeseesssessese O77,111 
Type writing machine, B. A. ‘Brooks gecece OT7,11G | 
Type writing, type setting, or analogous 

und «telegraphic 





5 ee 
i”) ACETYLENE G: 


6 De 4 | Oalcium, 
i7 


1,915 | gas goneeasore, gasometers, haany = 4 =. 








| piece 


| JOHN R. 








} and others who desire 


Umbrella, folding, G. W Friable. . és 
Upholstering apparatus, A, Fresechl 676,884, 6i8, SS6 
Upholstery, A. Fresaehl 616,885 
Valve, F. Grinnell j 
Valve, ¢ d Johnson 
Valve, alarm, H. A, Fiske.. seengece Gun 
Valve and vapor tube, therm: oatatic, A. Kit 
eee eee ee ee eee eee * ** 
Valve attachment A. Thiel. .ccccsscsssees © 
Valve gear xplosive engine, H, M, MeCall 676,907 
Valve, steam actuated, Reeder & Freville. 677,528 
Varnish making appears Cooper & eset 
regaard sdozeccesese 
Vehicle running gea W. F. Dodge....... 
Vehicle wheel, E MeConville 4 
Vehicle wheel, road, H Houldsworth | et al 677 
Vending machine, counter controlled, if 
Duhamel ° rts = | 
| Vessel hulls, apparatus for cleaning, M. A. 
& A. L. Stump ; 
Veterinary obstetrical instrument, C, Gabel 
Wagon brake lever I Cook 
Wagon jack, D. I De 6 
Wagon running i Jd ock, Sr 
Watel stem winding \ Ausele wits 
|} Water cooling tower, G. J. Kennedy 677,23 
Water supply aystem, J. F. Barker (reissue 
Weighing machine, automatic, G. Hoepner. 677,213 
Wheel. See Grinding and polishing wheel 
Wheel, G. W Cros 
Wheel repairing device, H Ww. Denham 
Wheel rims, apparatus for bending Into 
circular ferm metallic, Richardson & 
Price 
Wheel scraper, P. G ‘Foge istrom 677,073 
Winding measuring, and = severing ma 
chinery, D. G. Baker 
Windlass, portable, M. O'Keefe 
Windmill, M. ¢ Robbins 
Window, H. H. Roberts 
DESIGNS. 
Bolt, W. M. Monroe 34,601 
Keg beater member, W. G. Brown: 4,000 
Glass light, priamati« Ss. Marcus 14,006, 54,007 
Glass, sheet or plate of, Brogan & Malloch, 34,608 
Hat holder, A. ¢ Milla, Jr 4,600 
Horseshoe pad, J A Buck 4,002 
Key guard, A. J. Rauert 14,087 
Lamp glolx« R. M. Dixon 4,085 
Match seratch plate, Haw & Hartmann 4, 086 
Sash fastener hook, window, G, ¢ Gardner M4 O80 
| Sifter frame, sand, F, Eberhardt 4,00) 
Stocking, J I Blaets 4,700 
Tricycle frame, G. W. Miller 34,6058 
Type writing machine ribbon spool, T. G 
Volger 4, 688 
Wagon body, I I Davis 14,404 
TRADE MARKS. 
Advertising medals, ¢ M. Martin 6,022 
Bieyel tricycles, and parts thereof and 
accessories thereto Stearns Bicycle 
Ageney 16,057 
Bread, biscult, cakes, and crackers, Oeters 
| Bread ¢ 6,641 
Calculating machines, Mallmann Addograph 
| Co 36,650 
Cigars, Saxby & Co 16,600 
Cigars, cigarettes, and cheroots, Independent 
co Co. of Bes in e City 16,651 
Cov rtaln named protective, Hibbard, 
Bartlett & Co 16,047 
Devices for ertain named purposes, J 
ragliabue 16,640 
Fastening devices for we nee apparel, 
James V. Washburne Co ‘es 
Flour, Cape County Milling Co , 
Food, stock, C. Geng as 
| Gloves, Journeay & Burnham . 
| Grain drills, Bickford & Huffman Co 
Hydraulic, pneumatic, and electric ma 
chinery, ‘‘Long Arm’"’ System Co.. . : 
Knitted garments and knitted fabrics, Elk 
Knitting Mills Co ee 36 
Kummel, E. Cusenier Fils Aine & Cle cece @ 
Lubricators, Glyco Metall Gesellschaft, G 
B. . ‘ 
Medicated tablet, curative, “Arthur Remedy 
Medicinal remedies, B. S. McKean Co 
Medicine, certain named, A. D. Loar 
Metal, bearing, Frictionless Metal Co P 
Metal goods, certain named, Russel! «& 
Erwin Mfg. Co 
Metals and packing rings, babbitt, G. BE. 
IZZY cones oene : oe 
Moth destroyers, Boyajian Bros 
Pianos, Franklin Piano Co 
Rheumatic cure, Muntzel Drug Co 
Salt, G. N. Skinner eee 
Sheetings and drillings, Piedmont Mfg. Co.. 
Sheetings and drilis, Orr Cotton Mills.... ar 
Silk, raw, Yokohama Ki Ito Gomei Kwaisha ¢ 
Skirts, ladies’ dress, E. Auerbach & Co Se 
Sprinkler system apparatus, International 
Sprinkler Co 
Tonic, B. EB. Sutherland Medicine Co 
Tonic, nerve, Drexel Drug Co ° 
Tonics, Winteramith Medicine Co.. 
Vehicles w matically propelled, New York 
Motor ehicle C 
Vehicles mt propelled road, Overman Auto 
mobile eee 
Whisky, W Mueh leisen i Ly 
Yeast, compressed, H. Philbrook 46, 644 
LABELS. 
‘Dr. Towns’ Epilepsy Cure, for a medici 
w. 1 8,404 
for \ G il 
8,482 
Insectend for an Iinsectictde Dreseher 
Adams 8,407 
“Lotus Cottons, for cotton goods, R B 
Treat 8,405 
‘Mack's Sure Death to Anta, for an ant 
exterminator, G. W. MeDuff 8,406 | 
“No-Mo-Roach,"’ for an inaeet powder, 
Wortmann : 84) 
“Patent Satin Gloss Hydro Carbon Gas 
Black for gas black, I Martin Co 8, 488 
“Pompelan Massage Cream and Skin Food 
for a skin food Stecher 8,405 
Quite Right for cigars American Lithe 
graphic Oo R480 
‘Royal Garter for cigars, American Litho 
graphic Co &, 4h0 
‘Royal Grace for cigars, American Litho 
graphic ¢ him 
‘Sunset Carbon Works for carbon, I Mar 
tin Ce A. 4RT 
The Germiectde Tooth Wash for an anti 
septic, O. Th Brann M40 
Y tae O for clgara, American Lithograph 
Co Mani 
Val, Wilat Mons’ Moluble Graphite for 
graphite, V. Diate’ Mone mM, 4aMt) 
W hite Fawn Natural Nparkling Lithia 
Water for lithia water, D. LL. Qemahy hath 
Whit Fawn Natural Sparkling Mineral 
Water for mineral water, D, lL, Ormehy 8,401 
A printed copy of the apecifieation and drawing of 
any patent In the foregoing let, or any patent in 
print teaved eines 1848, will he furntahed from 
this affiee for 10 eente ih) ordering please atate 
the name and number f the patent deatred, and 
fremit te Munn & ; wi) Hroadway, New York 
Canadian patente may how be obtatmed by the tn 
| ntore for any ef the tnventiona named tn the fore 
going iat For terme and further partioulare 


jaddress Mune & Oo, O61 roadway, New York, 











CREST MFG. CO 


CAMBRIDGEPORT, MASS. 


3to5 H. Pp. MOTORS 






CREST 
Sparking 
Plug 
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Coils 
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Carburetors 





GAS AND CARBIDE OF 
All about the new illuminant, its nuplities, 
shenistry, pressure of liquefaction, its probable future 
experiments perfor med with it. A most valuable series 
vf articles, giving in complete form the particulars of 
this sudject. Detatls of furnaces for making the carbide, 
‘ontained iu 





SCLENTIFI AMERIC 


1007, 101; 


“AN SUPPL 
» 014, 
5° Jase: its 112 1 
« Lise 

i. 1204, 1206 and 1209. Price 1) | 
rom this office, and all newsdealers. 


| WE L DRILLING 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soll or rock, Mounted 
on wheels or on ailis, With engines or horse powers, 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 


WILLIAMS BROS,, Ithaca, N.Y. 


The JOHN R. KEIM ENGINE 


Slide valve, link motion. Steam chest in one 
Cast tron slide valves, Stuffing boxes 
vored for \yQ-in, metailic or asbestos packing, 
Slides of bronze metal. Connecting rod fitted 
with roller ball-bearings. Crank shaft in one 
piece, Cylinders covered with asbestos ce. 
ment Engine columns tinished in black 
enamel. Under 10 lbs. pressure engine de. 
velops & bh. p. Neatly, compactiy. stron 
made. Beast -¥ the meen Price 814 


‘ atalog 
Keim, ” Huitato, N. Ve 





ett a0 ' 30: 
cents eac h, by mail, 












American Sheet Steel Company 
Battery Park Building 

Ne WwW Yy ork 

Manufacturers of all varieties of 
Iron and Steel Sheets 

Black and Galvanized 

Plain and Painted 

Flat, Corrugated and 

“*V’’ Crimped 


Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company's 
Planished Iron 

W. Dewees Wood Company’s 
Refined Iron 

Wellsville Polished Steel Sheets 





EVOLUTION OF THE AMERICAN Li)- 
comotive.By Herbert T. Walker. A_ valuable series 
by a member of the National Railway Museum ( ommit- 
tee. The locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention being 





given to historical accuracy. 2) ICM: SCIEN- 
TIFIC AMERICAN SUPPLEMENTS T1is, L113. t114, 
Price 10 cents each. For sale by Munn & Co. and all 


newsdealers. 


Steel Sprocket Chains 


“EVERY LINK IS RIGHT.” 


Send &% cents for fob. 


INDIANA CHAIN COMPANY, - - 


$1.80 per dozen 
INDIANAPOLIS, IND. 


‘Experimental Selence 


By GRORGE M. HOPKLNS, 
20th Edition Revised and Ealarged. 
914 Pages, 820 Illustrations, 
Price $4.00 in cloth; $6.00 in half morocco, postpaid 


THIS is a book full of 
interest and value tor 
Teachers, Studenta, 


to impart or obtain a 
practical knowledge of 
Physics. this splendid 
work gives young and 
old something worthy 
of thought. tt has in- 
fluenced thousands of 
men in the choice ofa 
career. Ut will give any- 
one, young or old, in 
formation that will en 
able him to compre 
hend the great im 
provements of the day 
it furnishes sugges 
tone for hours of in 
atructive recreation 


Sead for laree lilastrated Circalar 
and complete PY } Gontente. 


MUNN & Co., Puatisners, 


Office of the SCIENTIFIC AMERIOAN, 
361 BROADWAY, NEW YORK, 








ELECTRICAL ENGINEERING 
TAUGHT BY MAIL, 


Write for our Free Iustrated Book. 
“CAN I BECOME AN ELEC. 
TRICAL ENGINEER ?” 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Eng! 
neering, renee neewina, - — be oy ae aan 
Inatitute indorsed by 
ELEO TRIC AL ENGINEER  Nerire TR, 

Dept. A, 240-242 W, 28d st... New Vork. 


Ww ANTED, DRAFTSMAN,—A COMPETITIVE EX. 
amination vt applicants will be held at the Navy 





| Yard, Norfolk » July i, Il, for structural steel 
work pe at $1.50 per annum for application 
and additional inf mation, address “ Commandant, 





Navy Yard, tc wfolk, Va 
OHN D. LONG, Secretary of the Navy. 
INVENTIONS PERFECTED. 


| Accurate Mode! and Tool Work. Write for Clroutar, 
PARSELL & WEED, 129-131 West Sist St., New York. 


'GASOLINE AUT« )MOBILES, — VALU. 
able illustrated articles on me above ention containin, 
many details o moto ye 1a. 1%. are contaln ed 


| in SUPPLEMEN' . it and 1341 
Price 10 cents each, For -¥, y Munn & Co, and A 


newsdealers. 


LIGHT MANUFACTURING 


AND EXPERIMENTAL WORK. 
SPECIAL MACHINERY, AUTOMOBILE PARTS. 


oTTO KONICSLOW, CLEVELAND, Onto. 


‘MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments, Small Mach'y. 
_EOWARD MLEINSCHMIDT, 122 Fulton St., New York. 


Experimental & Model Work 


Olr, & advice free, Wm. Gardam & 80n.45-41 Ruse Bt, 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract, Punching Dies, Spec: ial Ma- 
chinery, & Konigsiow & Bro.. . tal Seneca at... Heveland, 0, 


BICYC LE TIRE REPAIRING. — THE 
Mending. 


of Bingte Tube Tires. — A practical article tlias- 
trating the method of inserting patgnes and le fe with 
pliers and pluggers, together with rhe bber ban 
aad the use of puncture banda. Aber band oft 
tained In SUPPLEMENT 1102. Price 10 cents 
sale by Munn & Co, and all newsdealers, 














Un. 
For 








nd © Nses; no experience 
sition permanent; se)f-sel 
Fa. Co., Stat’n 10,Cincinnatt, 0. 





eee ‘ 
‘$75%: ? Month 
needed; 
Prase } 
SALE [Nu IN Et UROPE, “particularly in France, of 
patented American Machines and Industria) 
fPpare atus, and of patented American inventions 
Simon, Civil & Mechanical Engineer, Troyes, | France. 
VOLNEY W. MASON & co., 
Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. 
Be to Use | 7 
Cement Books. e; Monier Constructions, Co- 
ment teel f 


Constituticn of H ydranutic ( my te 
, Chicago 





Cement and Engineering News, 162 La Sal! 


ICE sx 


CHIN ES, 
jC BC 


Corliss Engines, B 
Machinery. THE Vil. TRk 
hes Clinton Street, , Milwaukee, Wis 
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WHEELS. MODELS & Expr RIMENTA ANC 


PEW L WORK. sya — 
VELTIE Ong STENCH WORKS 100 NASSAU BS” bY.) 








vy 
wu 
MODELS & EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
€. V. BAILLARD, Fox Bidg., Franklin Square, New York. 


AGENTS. Honest business, large profits, advance- 


ment. Write, give us » chance to convince you, Lewis 
&o ‘ompany 6 North Third Street. St. Louis, Mo. 
on salary or peatodens 


AGENTS per month and 


Ble to mercbants and physicians 
1D 60, 408 Olive Street, St. Louis, Mo. 


You can’t find a better proposition, 


$12 daily or #0 
expensés, selling our claim 
Sayers & Company, 








Whole er State Right« For Sale. Foot-o 
device tor doors. Can be attached to any loc 
derful money-maker. Every householder a aoe. 

KE. Denne, (4 Robinson Street, 
Vinnipes, Ma 


pert nage 
won 








PATTERN AND MODEL MAKERS. 





STATLER’ Ss auntitas H OTE L 


The Largest in the Werld, Send for map of 

city and Exposition grounds, also folder telling bow to 

socure guaranteed acoommodations 

F.C. SIATLER, Prop. § etatler's Hotel, at Bape 
Butfaio, N.Y. ( Statier’s Restaurant, ft 


WVANTED OFFERS 


For anythiag new 


wition 
Hhoutt §q 


in the way of... 


AUTOMATIC MACHINERY 


Vor the manufacture of 


Wire Fencing, Netiing, Wire 
Cloth, etc. 


May whether Nuropean Matenta 
to be disposed of an 


Address: " WIRK WOKKER,” 
Hex 778, New Vork. 
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Scientific American. 


Jury 6, 190i. 
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(dees mak Paar 


AN OBJECT OF ENVY 


is the person who 
owns @ 


WINTON 
MOTOR 
CARRIAGE 


because it is the 
best machine made 
and possesses 
every point = ox- 
cellence uilt 
PRICE :, 200. with oo. 
care with a view to beauty, peed. safety and durability. 
All parts interchangeable. lydro-Carbon System. 
THE WINTON MOTOR CO ARBIAGE COn 
#6 Belden Street, Cleveland, Ohio, U. 8. A. 
EASTERN Deport, 150-152 Bast S8th Street, sos York. 


The Haynes- 
Apperson oe y 


Vhe Run-About Carriage shown herewith is our latest 
production, Lt is the «trong- 
est combination_of Light- 
ness, Strength, Durability, 
‘ Speed, as well as ele- 
gance of design, that is on 


















1 
im auy 
country. 


WATCHES 


No advertisement can properly portray 
the striking effects produced in our 
watches. They are illustrated in our 

BLUE BOOK showing Ladies’ Watches 


in all metals and exquisite enamels; 










Watches 





This car- 
riage, as 
well as our 


full line. 
on @ 
tion at the 
Pan 








A tic arte an 
Kxposition 


THE HAYNES-APPERSON CO. 


«THIS WILL CARRY YOU.” 


ELECTRIC VEHICLES. 


OF ALL VARIETIES. 


STORAGE 
BATTERIES. 





Yayrirds A aae teers, 
KOKOMO, INDIANA. | 


MOTORS. 


We make a specialty of Delivery Wagens 
and Busses. t? Write for Catalogue. 
SCOTT AUTOMOBILE CO., 
8927-8989 Olive Atreet, St. Louls, Meo., U. &. A. 


A TABLE OF 
ToocLs ~- 


thoroughly complete and up to date, 
containing the name of every tool for 
nimost. every purpose in every trade 
Or profession is 


Montgomery & Co.'s 
Too! Catalogue. 


Gives prices and discounts. Well 
printed, eo plously iustrated, Handy 
pocket size. 2% cents by mall. 


MONTGOMERY & CO., 
105 Fulten St., New York C ity, 


GET A RUNNING GEAR and 
BUILD YOUR OWN 


AUTOMOBILE 


We make two 
styles, solid rub- 
y ber or pneumatic 
tires, complete 
with springs and 
wood wheels. 














The Brecht Automobile Co..1206 Cass Av.,St.Louls,Mo. 


EAGLE 


Acetylene Generators 
ARE PERFECT. 
Over 10,000 Machines Sold. 


They are endorsed by every user, 


nd for prices. 
Handsomely tilustrated ¢ “ue. 
ot. Representatives over 
the world. 







319 N. 4th Street, 
St. Louis, mo. 









with up-to-date attractive designs. 
Either Blue or Red Book sent on application. 
THE NEW ENCLAND WATCH CO.,, 
wT a Maide n Lene. 149 State Street, 
‘ew York ¢ Chicago. 
Spree kels Baiting, San Francisco 











Fastest, strny mast, handilest, most practic al and durable low-priced cal 
‘ g machi No bus mplete wit ti Ack ete 
“ = ides Ra learned, lasts a lifetune 
QUICKLY PAYS FOR ITSELF 




















imns 


1 wash city es Price® : sceeeld. ae 
Cc. ary” MFG. CO. 25 Walnut Street, Kensett, ta. 
ELECTRIC LAUNCH MOTOR. — THE 


design in this paper is for a motor of unusual simplicity 





of construction, which can easily be built by an amateur — 


at small cost. It is intended for a boat of about & feet 


ELECTRIC VEHICLE CO., 100 Breadenn, 


The No. 4 


RED BOOK showing Men’s and Boys’ WRITING 
MACHINE 


The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking 


4000000eeeeeeee 


MARK AIX-.-COLUMBIA SURREY. 


If you want to keep in the van ride in a Columbia. 


EVERY TYPE OF VEHICLE FOR hevestvervene OR BUSINESS. 


WRITE FOR 1901 ILLUSTRATED CATALOGUE AND PRICE LIST. 





YOST 


beautiful work, stre 


durability are shown in perfec’ tion 


No. 4 Model. 


Yost Writing Machine Co. 


NEW YORK CITY. 


$$444444444444460446486008 2 
: OlL—SMELTER 
DOUCLAS. LACEY & CO. 


Bankers, Brokers, Fiseal Agen 


Members N.Y. ¢ 


68 BROADWAY and 17 NEW 


. oe “ad we 


Pividend-paying Mt Pilate 


Smelte tocks, List 
listed, Our Spec aalty. 


Booklets giving oar successful plan for realizing 


the large profits of legitimat 


smelter investments, subscription blanks, full 
particulars, etc., sent free to any interested on 


application 


RANCHES~—Boston, Philadelphia, Chicago, 
Cleveland, Cincinnati, St. Louis, Hartford and 


New Haven, Conn. ; Prescott, 


Cal, St. John, N.'B., Montreal, Toronto. and 


London, England. 


FFFFSFFFSSFSTSF FFF TIFFS 


New York. 








Columbia Automobiles set the pace in the motor vehicle procession. 


ngth, ae ring & and 
n the 


LONDON, ENG. 


MINES 


ao and ze ~ > agin, 


“ST., NEW YORK. 
» OU a 
and 


e mining, ofl and 


sesssanaseseensen 


Ariz., Los Angeles. 





over ali and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Dllustrated with Zl cuts. See SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 120. Price 10 cents by 
mail, from this office and from ail newsdealers 


CHARTER ENGINE 
Nr 


HOMER F. 


LIVERMORE 


HIGH GRADE 
STEEL, MALLEABLE, GREY IRON, 
BRONZE, BRASS and ALUMINIUM 
CASTINGS 
Send Samples for Prices, Stating Quantity Required. 


80 PEARL STREET, - - 


BOSTON, MASS. 








—@asoline, Gas, Distillate 
Stationaries, Portables, Engines and 
Pumps, Hoisters 
Send for Catalogue and Testimonials. 
tc? State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 





Better than Red Lead 


For making joints in gas pipes, steam pipes, water 
pines. compressed alr pipes, and putting around gas 

ts and flanges, caps, be —~ bolts and nuts, pothing 
excels 


Dixon's 
Pipe-Joint 
Compound. 


Joints can be easily taken apart 
after yeurs of use even when the 
pipes are rusted. Manufacturers? 
machinists, engineers, contrac 
tors and gas companies freely use 
and endorse it. Bookiet free. 


JOSEPH DIXON CRUCIBLE CO, 
Jersey City, .N. J. 

















“The 


for securing 
change of belt 
pecially adaptec 


Machinery—in 
chinery requiri 
ith it a large 


&%~ Send for 
catalogue * 


REEVES 


from one set of batteries is the record of our Lighters. 
THE “MATCHLESS” ELECTRIC GAS LIGHTER 


f Fr ligbting gas, is an article that should be in use in every Home, Factory, or Business Place, 
Mate hes required where this lighter isin use. A child can operate it 

We a now ready to make advantageous terms to agents and mail order houses. 

$120.00 in a week. Sample lighter, complete with batteries, only #2, Order now and secure territory. 


STAR ELECTRIC NOVELTY co., 





— 





Send for 920-922 
Catalogue. 


A. LESCHEN & SONS ROPE co., 


Owners and Manufacturers 
LESCHEN CO.'S PATENT AUTOMATIC AERIAL 


WIRE ROPE TRAMWAY 
We also manufacture all kinds of VV I Fe E RO Pp E 


N. Main St., 
ST. LOUIS, MO. 


621 Broadway, New York. 


47-49 S. Canal St., 
CHICAGO, ILL. 


Powerful, Responsive, 
Durable and Efficient. 


Variable Speed 
Countershaft — 


working Machinery, tron Lathes, 
Planers, Boring Mills, shapers, 
Cement Machinery, 


grade of work can be produced. 


COLUMBUS, IND,, U, S.A, 


 B.O0OCO SPARKS 


Push the button, that’s 
One agent ™ 





Reeves” 





“KODAK” 


Stands for all 
that is Best in 
Photography 








To the perfection of Kodak 
construction, to the perfec- 
tion of the Kodak mechan- 
ism, to the perfection of 
the Kodak lenses, is due the 





Griumph of Koddkery 





All Kodaks Load in Daylight with our Tragsparent 
Film Cartridges. Se al style ither films or 
plates. Sixty-four page catalogue, describing them 
in detail, free at the Kodak dealers or by mail. 


EASTMAN KODAK CO, 
Rochester, N. Y. 
























DE oroe PO 





TE E et NERY 
SAWS ETC. 
JOHN ST. YORK 


wm JESS S) 


PETER T. AUSTEN 


CHEMICAL EXPERT. 


Testing, Perfecting, Introducing and Disposing ot 
Chemica) Patents, Processes, Products, Formulas ° 
Utilization of Wastes and Unapplied kubstances im 
ay ne nt and Invention of Processes and Products. 
teduction of Manufacturing Costs. Experimental In- 
vestigation of Technical Problems, hh pcg out For- 
mulas tor Manufacturing Tecunical Articles. Research 
Work for Manufacturers ®~ Booklet om Application. 
50 BROAD STREET, NEW YORK. 


STEWARD'S WONDER | 


is the highest class Acetylene Gas Burner. All Le 
Tips. A new argand burner $2.50 ~ ay candle Sow 
er obtainable. Corre spondence solicited. 

STATE LINE MFG. CO., Ch attanooga, Tenn., U. 8. A. Tenn., U. 8. A. 


RICATCS 
TOLL PSY THI Ne" 
mou HAVEA Hor RIT CH BESLY. & CO. 


IcCAGO-WLUS 


AD varieties at }owest prices. test Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 usefu "artic s, ine fading Sates, 


Sewing Machines, Bicyctes, Tools, etc. Save 
Money. Lists Free. CHICAGO SCALE Co., ’ Chicago. Lik 


CRUDE ASBESTOS 


AND ASBESTOS FIBRE 


} MINES and WORKS, | R. H. MARTIN, 


:| THETFORD, P. Q. | oFFICE, st. PAUL BUILDING, 
CANADA. 220 B’way, New York. 


TUBULAR 
@ DRIVING LAMP. 


IT is the only perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light 
IT is like an engine head- 
hight. 
IT throws the light straight 
ahead from A to 300 ft. 
IT burns kerosene, 
Send for book ( free). 


R. E. DIETZ CO., 60 Laight Street, New York. , 


._ NEW 
































Mention this paper and get special discount. 


ee ESTABLISHED 1840. ee 
SHOE BLACKING.—FORMULAS FOR 


tea and solid blacking are given in SUPPLEMENT 
Nos. 1213 and 1239. Price 10 cents each. For sale 
by Munn & Co. and all ne pwade deale rs. 


BACKUS Sct" 


GAS AND 
GASOLINE ENGINE 
Simple. Economical. Durable, 
Suitable for al! kinds of work. 











any speed without | 
or loss of time fa. 
d for all kinds of Lron- 


Experime 
fact aji kinds of ma- 
ng a change of speed. 
inerease and a better 


ha ndeomely iustrated 


PULLEY co. 


Backus Water Motor, cheapest power known. 
Write for cireular and prices. 


BACKUS WATER MOTOR CO,, Newark, N. J., U.S.A. 
BUFFALO Comton atthe. 


Wocdbine Hotel = 


+ +» « JOHNSON PARK 
Nors.—All rooma are outside rooms, large, lyht, high, air 
went stovata™ Pan-Am Hotel” when you can get the 


vest accommodations at the Woodbine at the same 
. zice? Booklets, maps and floor plans free. 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS I'S TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUS 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
TON-SEED 10 ROOTS AND HERBS 

BY AN wa ge a 
cess F YOU 
ANY KINO oF wy 




















he e Ti tion 
eres ion 
of Ore, Timber, Ete. | 


92 Centre St. 
» NEW YORK, 





hail OR GRINDING 

Cc E IME TO 

Ane WILL 

GET THE BEST 

AND STiLI SAVE 
MONEY 

U WONT CHAN G 


SPROUT, WALDRON & C 
‘() MUNCY 





DEAL WITH US ONCE Any é 
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